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SPRING BOOT 


1. Spring Boot :-- 
=>Spring boot is a spring based framework which is open source and developed by 
Pivotal Team. 
=>Available versions of Spring Boot are 

a>Spring Boot 1.x. 

b>Spring Boot 2.x. 
=>Spring Boot provides AutoConfiguration which means reduce Common lines of code 
in Application which is written by Programmers and handles Jars with version 
management. (i.e. Providing Configuration code XML/Java and maintaining all jars 
required for Project Parent Jars + Child Jars) 
=>Spring Boot is an Abstract Maven project also called as Parent Maven Project (A 
Project with partial code and jars) 
=>Here Programmer will not write configuration code but need to give input data 
using 

a>Properties File (application.properties). 

b>YAMAL File (application.yml). 


Parent Maven Project 


Spring Boot 1>Maven Dependencies 


2>Configuration > AutoConfiguration 


a>Maven Dependencies (Jars) 
b>Configuration [ XML/JAVA] f^ 
Link 


c>Module Specific Code 
gres ee - ChildMaven Project 
Developer +Properties file 


1>Spring JDBC and Spring Boot JDBC [Sample code Comparison]:-- 
1>Spring JDBC:-- 
a>XML configuration:-- 


Example:-- 


«beans...» 
«bean name="dsObj" class=org.sf...DriverManagerDataSource> 
«property name="driverClassName" value="oracle.jdbc.OracleDriver"/> 
<property name="url" value="jdbc:oracle:thin:@localhost:1521:xe"/> 
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«property name="username" value="system"/> 
«property name="password" value="system"/> 
</bean></beans> 


b>Maven Dependencies with version jar:-- 
<dependency> 
«groupld»org.springframework«/groupld» 
<artifactld>spring-jdbc</artifactld> 
<version>5.1.3.RELEASE</version> 
</dependency> 


2>Spring Boot:-- 

a>application.properties:-- 
spring.datasource.driver-class-name=oracle.jdbc.QracleDriver 
spring.datasource.url=jdbc:oracle:thin: Qlocalhøst:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


b>Starter Dependency (which gives config code and Jars):-- 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-jdbc</artifactld> 
</dependency> 


=>Spring Boot supports end to end process that is called. 

=>Coding => Unit testing => Version control => Build => Deployment => Client 
Integration. 

a.>GIT (github.com) is used to store our code files. It is called as Central Repository or 
version Control Tool. 

b.>.Java is. converted to dass (Compile) dass + (other files .xml, .html...) converted 
to .jar/.war finally (build process). 

c.>Place .jar/.war in server and start server is called as Deployment. 

d.>Spring Boot Application is a service provider app which can be integrated with any 
UI client like Android, Angular Ul, RFID (Swiping Machine), Any 3'* party Apps, Web 
Apps using Rest and JMS. 
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PCF /Docker / 
STS OpenShift 


Web Browser 


Code » Build file (war) Android 
Unit Testing 


ui 
Server 


Angular Ul 


etc 
Central Memory Build Process STEE 3rd Party apps 


Maven: Grade! [DevTool] Client App 


Spring Boot 


NOTE:-- 

a>Spring Boot supports two build tools Maven and Gradel. 

b>Spring Boot supports 3 embedded servers and 3 embedded databases. These are 
not required to download and install. 


i>Embedded Servers:-- 
1>Apache Tomcat (default) 
2>JBoos Jetty 

3>Undertow 


ii>Embedded DataBase:-- 
1>H2 

2>HSQL DB 

3>Apache Derby 


c>Spring Boot supports cloud apps with micro services pattern. [“Both coding and 
Deployment”]. 

=>Coding is done using Netflix Tools 

=>Deployment is. done using PCF Tools (or its equal...) 


d»Spring Boot supports basic Operations:-- 
1>WebMVC and WebServices (Rest). 

2>JDBC and ORM (Hibernate with JPA). 
3>Email, Scheduling, JMS, Security. 

4»Cache and Connection Pooling. 

5>DevTools, Swagger Ul, Actuator and Profiles. 
6>UI Design using HTML, JSP, Thymeleaf ...etc. 


e» Supports Input Data (Key - val) Using (for AutoConfiguration code):-- 
-»Properties file or YAML files. 
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1.1 Spring Boot Application Folder System:-- 


=>We can write spring Boot application either using Maven or using Gradle (one of 
build tool). 

=>Our project contains one parent project of spring boot which is internally maven 
project (hold version of parent). 


Spring F/W 


A Spring Boot Pre-defined 


Maven project 


or | P | (or rad] 


project 


=>Application should contain 3 major and required files. 
Those are 

1. SpringBootStarter class 

2. application.properties /application.yml 

3. pom.xml/build.gradle 


1. SpringBootStarter class:-- It is a main method class used to start our app. It is entry 
point in execution. Even for both stand alone and web this file used. 


2. application.properties/application.yml:-- This is input file for Spring boot (Spring 
container). It holds data in key=value format. 

** File name must be "application" or its extended type. 

** Even .yml (YAML) file is finally converted to .properties only using SnakeYaml API 
** yml is better approach to write length properties code. 


3. pom.xml (or) build.gradle:-- This file holds all information about 
a. Parent boot project version 
b. App properties (JDK version/maven/cloud versions....) 
c. Dependencies (JARS Details) 
d. Plugins (Compiler/WAR...etc) 
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Application Folder System 


ProjectName 
src/main/java 


BootAppStarterClass (.java) [main method] 


(non java) 
(folder) ^ .css/.js/.html 
(folder) Dynamic File (.jsp/.html) 


application.properties * (or) application.yml * 


BootAppTestCases (or Suites) 


src/test/resource 


.properties/.xml 


pom.xml (or) build.gradle * 


target[(Finalfiles) [build files] 
Final JAR/WAR . (MyApp-1..jar) 
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CHAPTER: 1 SPRING BOOT CORE 


1. Spring Boot Runners:-- 

-»A Runner is an auto-executable component which is called by container on 
application startup only once. 

-»|n simple this concept is used to execute any logic (code) one time when application 
is started. 


Types of Runners(2):-- 

1.1 CommandLineRunner :-- This is legacy runner (old one) which is provided in Spring 
boot 1.0 version. 

=>It has only one abstract method "run(String... args): void”. 

=>It is a Functional Interface (having only one abstract method). 

=>Add one stereotype Annotation over Implementation class level (Ex:- 
@Component). So that container can detect the class and create object to it. 


Code Setup:-- 
HSetup : JDK 1.8 and Eclipse / STS. 


#1. Create Maven Project (simple one):-- 

=>File=>new=>Maven Project (***Click check box [ v ])2» Create Simple Project 
=>Next =>Enter Details (example) 

Group Id : com.app 

Artifactld : SpringBootRunners 

Version «1.0 

=>Finish 


#2. Open pom.xml and add parent, Properties, dependencies with plugins:-- 
Add details in pom.xml (Project Object Model).This file should contain bellow details in 
same order. It is Automatic Created with project. 

1.>Parent Project Details. 

2.>Properties (with java version). 

3.>Dependencies (jar file details). 

4.>Build Plugin. 
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pom.xml:-- 
«project xmins="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"> 
<modelVersion>4.0.0</modelVersion> 
<groupld>com.app</groupld> 
<artifactld>SpringBootRunner</artifactld> 
<version>1.0</version> 
<!-- a. Parent Project details --> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.2.RELEASE</version> 
</parent> 
<!--b. Versions/properties --> 
<properties> 
<java.version>1.8</java.version> 
</properties> 
<!-- c. dependencies/jars --3 
<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<antifactld>spring-boot-starter</artifactld> 
«/dependency» 
«/depéndencies» 
«Ig. build^plugins --> 
«bild» 
«plugins» 
«plugin» 


«groupld»org.springframework.boot«/groupld» 


<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 
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#3. Create Properties file under src/main/resources folder:-- 
=>Right click on “src/main/resources”=>new =>other=>Search and choose “File” 
=>next=>Enter name Ex:- application.properties => Finish 


#4. Write Spring Boot starter class under src/main/java folder:-- 

=>Right click on "src/main/java"» new => class => Enter details, like: 

Package Name : com.app 

Name : MyAppsStarter » Finish 

#5. Create one or more Runner classes under src/main/java folder with package 
"com.app":-- 


#1. Folder Structure of CommandLineRunner & ApplicationRunner with Ordered 


interface implementations:- 
vu SpringBootRunner [boot] [devtools] 
v UI src/main/Java 
v Hä com.app 
LU SpringBootRunner.java 
v BB com.app.runner 
[J] SpringBootApplicationRunner.java 
DJ) SpringBootCommandLineRunner.java 
(™ src/main/resources 
(98. src/test/java 
LO, src/test/resources 
må JRE System Library [jdk1.8.0 171] 
BA Maven Dependencies 
& src 
& target 
[m] pom.xml 


Code:-- 


1>SpringBootRunner.java (Spring Boot Starter class):-- 


package com.app; 
import-org.springframework.boot.SpringApplication; 
import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootRunner { 
public static void main(String[] args) { 
SpringApplication.run(SpringBootRunner.class, args); 
System.out.println("Hello Uday"); 


) 
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#Runner #1: SpringBootCommandLineRunner.java 
package com.app.runner; 

import org.springframework.boot.CommandLineRunner; 
import org.springframework.core.Ordered; 

import org.springframework.stereotype.Component; 


/*CommandLineRunner with Ordered implementations Manual Approach*/ 
@Component 
public class SpringBootCommandLineRunner implements CommandLineRunner, 
Ordered { 
@Override 
public void run(String... args) throws Exception { 
System.out.println("Hii CommandLine Runner"); 
} 
@Override 
public int getOrder() { 
return 50; 


} 

#Runner #2: SpringBootApplicationRunner.java 

package com.app.runner; 

import org.springframework.boot:ApplicationArguments; 
import org.springframework.boot.ApplicationRunner; 

import org.springframework:context.annotation.Configuration; 
import org.springframework.core.annotation.Order; 


/*ApplicationRunner with Ordered implications with Annotations */ 
(Q Configuration 
@Order(50) 
public class SpringBootApplicationRunner implements ApplicationRunner I 
@Override 
public void run(ApplicationArguments args) throws Exception { 
System.out.printIn("Hello Application Runner"); 
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Output:-- 
EJ Console 53 59 Progress dl Problems x E) | ET bE zd Giel P Z mi v| Ka m 


«terminated» SpringBootRunner - SpringBootRunner [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (Feb 14, 2019, 6:08:42 PM) 


S me See 
:: Spring Boot :: (v2.1.2.RELEASE)| 


2019-02-14 18:08:47.050 INFO 9424 --- restartedMain] com.app.SpringBootRunner : Starting SpringBootRunner on DESKTOP-CH8LPUH with PID 9424 (started 
2019-02-14 18:08:47.058 INFO 9424 --- restartedMain] com.app.SpringBootRunner : No active profile set, falling back to default profiles: default 
2019-02-14 18:08:47.195 INFO 9424 --- restartedMain] .e.DevToolsPropertyDefaultsPostProcessor : Devtools property defaults active! Set 'spring.devtools.add-propert 
2019-02-14 18:08:48.749 INFO 9424 --- restartedMain] o.s.b.d.a.OptionalLiveReloadServer : LiveReload server is running on port 35729 

2019-02-14 18:08:48.814 INFO 9424 --- restartedMain] com.app.SpringBootRunner : Started SpringBootRunner in 2.924 seconds (JVM running for 6.501) 
Hello Application Runner 

Hii CommandLine Runner 

Hello Uday 


NOTE:-- 

a»Boot Application can have multiple runners Ex:-- EmailRunner, JmsRunner, 
SecurityRunner, CloudEnvRunner, DevOpsRunner, DatabaseRunner etc... 

b>Boot provides default execution order. 

=>To specify programmer defined order use 

i>Interface : Ordered or else 

ii>Annotation : @Order 

=>If we are configures both Runner but not implements Ordered then by default 
Annotation based Configuration will be executed first. 


1. Input Data to Runners using (CommandLineArguments):-- 
Programmer can pass one time setup data using Command Line Arguments, in two 
formats. 

a>Option Arguments 

b»NonOption Arguments 


Syntax: --key =val [Option Arguments] 
Ex:-- --dbzMySQL --db=Oracle 
-env-prod --server.port=9876 


etc... 


Syntax : data [NonOption Argument] 

Test clean package execute rollnone etc... 

**>Data is converted into String[ ] (String...) [var-args] and send to Runner class. 
** >Read data based on index or all. 
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42. Folder Structure of Reading Input Data Using CommandLine Arguments:-- 
e i£» InputDataToRunnerUsingCommandLineArgument [boot] [devtools] 
v (9 src/main/java 
v EH com.app 


DJ) MyRunner,java 
v Ei com.app.runner 


[3] MylnputRunner.java 
[J] SpringBootApplicationRunner.java 
(B src/main/resources 
(98. src/test/java 
LD src/test/resources 
BÀ, JRE System Library [jdk1.8.0 171] 
m\ Maven Dependencies 
& src 
& target 
[m] pom.xml 


1>Starter class (MyRunner.java):-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure:SpringBootApplication; 


@SpringBootApplication 
public class MyRunner { 
public static void main(String[] args) { 
SpringApplication.run(MyRunner.class, args); 
System.out.println(" Starter class Called"); 


) 


2>Runner #1 MyInputRunner.java:-- 

package Com. app. runner: 

import org.springframework.boot.CommandLineRunner; 
import'org.springframework.stereotype.Component; 


@Component 


public class MylnputRunner implements CommandLineRunner { 


public void run (String... args) throws Exception { 
System.out.printin("Hello CommandLineRunner"); 
System.out.println(args[1]); 
System.out.println(Arrays.asList(args)); 
System.out.println("End of CommandLineRunner"); 


tt 
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Execution:-- 

=>Right Click on starter class code (main) 

=>Run As => Run Configuration 

=>Choose “Arguments” tab 

=>Enter data in Program arguments (with space) 
--name=UDAY Hello hi --db=MySQL --db=Oracle 


e Run Configurations 


Create, manage, and run configurations m 


> fe 1 
Li B x | El Gy Name: | SpringBootRunner - SpringBootRunner 


© Spring Boot | 09= Arguments ` må JRE| “op Classpath | &- Source | HI Environment | ©] Common 
I3] SpringBootProfile ^ Program arguments: 
sein --name-UDAY Hello hi --db- MySQL --db-Oracle 
Ju JUnit 
Jo JUnit Plug-in Test 
FR Launch Group 
m2 Maven Build Variables... 
E Node.js Application 
4p OSGi Framework VM arguments: 
@) Pivotal tc Server 
( Spring Boot App 
ZG ApplicationRunn 
OG InputDataUsingC 
®© SpringBooctAppli Variables... 
GB SpringBootProfilt 
© SpringBootRunn: Working directory: 
© SpringBootRunn: (€) Default: S{workspace_loc:SpringBootRunner1} 
[o] YamiDatatoBeant O Other: 
& Spring Boot Devtool: 
Jv; Task Context Test Workspace... File System... 
x XSL 


ké 
< > 


Filter matched 36 of 36 items 


=>Click on Apply. and Run 
=>It is internally converted to 
String [] (String... args) 


Strinc 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 


Anonymous Inner class:-- 

=>A nameless class and object created for an interface having abstract methods. 
-»|n simple create one class without name and create object at same time without 
name. Used only one time. 


Syntax:-- 
new InterfaceName() 1 
// Override all methods 
) 
Example#1:-- 
interface Sample { 
void show (); 


Anonymous Inner class-- 
new Sample() { 
public void show() { 
System.out.printin(”Hello”); 
} 
} 
Example#2:-- 
interface CommandLineRunner { 


void run(String... args) throws Exception; 


} 


Anonymouse Inner class:-- 


new CommandLineRunner() ( 

public void run (String... args) throws Excception { 
System.out.printin(" HI"); 

}} 


** Java Style Configuration for CommandLineRunner:-- 
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package com.app; 
//Ctrl+shift+O 
@Configuration 
public class AppConfig { 
//JDK 1.7 or before (Inner class style) 
@Bean 
public CommandLineRunner cob () { 
return new CommandLineRunner() { 
public void run (String... args) throws Exception{ 
System.out.printin(Arrays.asList(args)); 
HÅ 
) 
//JDK 1.8 or higher (lambda) 
@Bean 
public CommandLineRunner cob2() { 
return (args) -> { 
System.out.println(Arrays.asList(args)); 


Q>How CommandLineRunner works? 


A>CommandLine arguments which are passed to application which will be given to 
Spring Boot starter main(..) method. Those are stored as "string Array" (String[]). 
SpringApplication.run(...) reads this input and internally calls run(..) methods of 
Runnerlmpl classes and pass same data. 


CommandLine Input | SpringBootStarter class (1) CommandLineRunner (I) 
main(String[] args) I 
SpringApplication.run(-—, args) (2) | (3) run(String... args) 


-Hello=a hi ok | -String 


re [ok — 


-db=mySQL 
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1.2 ApplicationRunner(l) :-- It is new type runner added in Spring boot 1.3 which 


makes easy to access arguments. 

=>This will separate Option Arguments (as Map<String, List«String»») and Non-Option 
Arguments (<List<String>) 

=>This Data Stored in Object of "ApplicationArguments" as given below. 


CommandLine Input | SpringBootStarter class (1) ApplicationRunner 


main(String[] args) { ApplicationArguments 
SpringApplication.run(—.. args) (2) 


List (non-option-args) 


ES 


--bd=xyz 
Map <String, List<String>> 


3>Runner#2 (SpringBootApplicationRunner.java):-- 
package com.app.runner; 

import java.util.Arrays; 

import org.springframework.boot.ApplicationArguments; 
import org.springframework:boot.ApplicationRunner; 
import org.springframework.stereotype.Component; 


@Component 
public class SpringBootApplicationRunner implements ApplicationRunner { 
public void run(ApplicationArguments args) throws Exception { 

System.out.printin("hello Application Runner"); 
System.out.println(Arrays.asList(args.getSourceArgs())); 
System.out.println(args.getNonOptionArgs()); 
System.out.println(args.getOptionNames()); 
System.out.println(args.getOptionValues("db")); 
System.out.println(args.containsOption("bye")); 
System.out.println("End of Application Runner"); 
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Output:-- 


© Console 23 | Sg Progress |*! Problems CET ET E ENE sal WW? v| 
<terminated> InputDataToRunnerUsingCommandLineArgument - MyRunner [Spring Boot App] C:\Program FilesVavaYjdk1.8.0 171 
gh ee S AG 
= FYLKE, 
.1.2.RELEASE) 


2019-02-24 17:22:00.682 15712 --- [ restartedMain] com.app.MyRunner 

2019-02-24 17:22:00.698 - [ restartedMain] com.app.MyRunner 

2019-02-24 17:22:00.901 - [ restartedMain] .e.DevToolsPropertyDefaultsPostProcessor 
2019-02-24 17:22:02.385 15712 --- | restartedMain] o.s.b.d.a.OptionalliveReloadServer 
2019-02-24 17:22:02.464 15712 --- [ restartedMain] com.app.MyRunner 

Hello Application Runner 

[--spring.output.ansi.enabled-always, --name-UDAY, Hello, hi, --db-MySQL, --db-Oracle] 
[Hello, hi] 

[spring.output.ansi.enabled, name, db] 

[MySQL, Oracle] 

false 

End of Application Runner 

Hello CommandLine Runner 

--spring.output.ansi.enabled-always 

[--spring.output.ansi.enabled-always, --name-UDAY, Hello, hi, --db-MySQL, --db-Oracle] 

End of CommandLine Runner 

Starter class Called 


« 


Q> What is the difference between CommandLineArgument and ApplicationRunner? 
A» Working process of CommandLineRunner and ApplicationRunner are same, but 
CommandLineRunner (CER) holds data in String[] format where as Application 
(AR) holds data as ApllicationArguments as Option/Non-Option format. 


2. Spring Boot Input Data (Using application.properties):-- 
=>application.properties or application.yml is a primary source input to spring boot 
(Spring Container): 


-»Spring Boot E/W writes Configuration code (XML/Java Config) for programmer. 


=>Here we åre not required to write (@Bean or <bean..>) configuration for common 
application setup like JDBC Connection, Hibernate Properties, DispatcherServlet Config 
Security Beans etc.. 

-»But Programmer has to provide input to the above beans (Objects) using Properties 
or YAML File (any one). 


Spring F/W Spring Boot F/w 


input input (given by programmer) 


(application properties / 
porum pom.xml application.yml) 
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application.properties:-- 
1>It holds in key=value format 
2>Keys are two types 
a>Spring Boot defined (Predefined) Reference Link: https://docs.spring.io/spring- 
boot/docs/current/reference/html/common-application-properties. html) 
b>Programmer defined 


#3. Folder Structure of Spring Boot Input Data using application.aproperties:-- 


v aD SpringBootRunnerWithInputData [boot] 
v (9 src/main/java 


v Hj com.app 
[J] SpringBootApplicationRunnerWithInput.java 


v 83 com.app.runner 
[J] SpringBootRunnerWithInputData.java 

(PB src/main/resources 

Å application.properties 
CR src/test/java 
(PB src/test/resources 
BA JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
[m] pom.xml 


Code:-- 

#1. Create maven project and provide pom.xml and starter class 

#2. application.properties (src/main/resources) 

=>Right click on src/main/resource folder=>new =>other=>search and Select 
"File”=>enter name “application.properties” => finish 


application.properties:-- 
my.info.product.id=999A 
my.info:product.code-xyz 
my.info.product.model-version=44.44 
my.info.product.release dtl enable=false 
my.info.product.start-keyzN 


NOTE:-- 
a» Allowed special symbol are dot(.), dash(-) and underscore ( ). 
b» Key=value both are String type, Spring supports both are String type, Spring 
supports type conversation (ex String->int) automatically. 
c» To read one key-value in code use Legacy syntax : @Value(“S{key}”) 
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#3. Starter class same as above. 

#4. Runner with key data class (SpringBootRunnerWithlInputData.java):-- 
package com.app.runner; 

import org.springframework.beans.factory.annotation.Value; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 


(Component 
public class SpringBootRunnerWithInputData implements CommandLineRunner 
{ 
@Value("S{my.info.product.id}") 
private int prodid; 
@Value("S{my.info.product.code}") 
private String prodCode; 
@Value("S{my.info. product.model-version}4) 
private double modelver; 
(9 Value("S(my.info.product.release. dtlvenable)') 
private boolean isDetEnable; 
(9 Value("S(my.info.product.start-key]") 
private char startKey; 


//Constructor methods 
//Setters and Getters method 
//toString method 
(9 Override 
public String toString() I 
return "SpringBootRunnerWithinputData [prodid=" + prodld +", 
prodCode=" + prodCode 4", modelver=" + modelver+ ", isDetEnable=" + isDetEnable + 
", startKey=" + startKey + "]"; 
) 
//Overridden run method 
public void run(String... args) throws Exception ( 
System.out.println(this); 
//System.out.printin(this.toString()); 


) 
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Output:-- 


EJ Console 33 Sy Progress i$! Problems X X | S ABS Iae] r* EI: E Mi [^N I 


«terminated» SpringBootRunnerWithinputData - SpringBootApplicationRunnerWithInput [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (Feb) 


LI | er m at 
:: Spring Boot :: (v2.1.2.RELEASE) 


2019-02-24 01:17:13.094 INFO 16588 --- [ main] c.a.SpringBootApplicationRunnerWithInput : Starting SpringBootApr 
2019-02-24 01:17:13.094 INFO 16588 --- [ main] c.a.SpringBootApplicationRunnerWithInput : No active profile set, 
2019-02-24 01:17:14.484 INFO 16588 --- [ main] c.a.SpringBootApplicationRunnerWithInput : Started SpringBootApp] 
SpringBootRunnerWithInputData [prodId=999, prodCode-xyzs, modelver-44.48, isDetEnable=false, startKey-N] 


NOTE:-- If key data is mismatched with variable data type, then Spring Container 
throws Exception : TypeMistchException : Failed to convert value. 


Internal flow:-- 

Spring Boot will search for file "application.properties" in project (4 different locations) 
-»Once found (detected) then load into Container and store as "Environment" obj. 
2>We can read data in legacy style (9 Value or 2»env.getProeprty(..). 

3>Boot Style (Bulk Loading) can be done using Annotation. **** 

4» (0 ConfigurationProperties 


Detect & Load Spring Container Coding 


Environment («Value | read+parse+assign to variable 


r 
application properties Spring style 


env getProperty("key") [read +parse] 
key -value 
key-value @ConfigurationProperties * 


read «parse + S beg Spring boot Style 


Map/Properties 
Type.obj 


4>@ConfigurationProperties:-- 

=>This Annotation is used to perform bulk data reading (multiple keys at a time) and 
parsing into one class type (Stores in project). 

=>Possible conversions are. 

a>1key = 1 variable 

b>Multiple keys with index = List/Set/Array 

c>Multiple keys with key-value format = Map or Properties 

d>Multiple keys with common type = Class Object (Has-A) 
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#4. Input Data Using ConfigurationProperties:-- 


v us InputDataUsingConfigurationProperties [boot] [devtools] 
v CU src/main/java 
v = com.app 
Df SpringBootApplicationEx.java 
v 84 com.app.input 
på UsingApplicationProperties.java 
BË UsingEnvironment.java 
Jå UsingValueAnnotation.java 
 src/main/resources 
Æ application.properties 
2 src/test/java 
(&. src/test/resources 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 


inal nnm.xml 


Example:-- 

1. Starter class (SpringBootApplicationEx.java):-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure:SpringBootApplication; 


@SpringBootApplication 

public class SpringBootStarten{ 
public static void main(String[] args) I 
SpringApplication.run(SpringBootStarter.class, args); 
System.out.println(" Hello Spring Boot"); 
) 

) 

2.application.properties:-- 

HOnewvariable data 

my.prod.ID-999 

my.prod.co-de-ABC 

my.prod.Ty pe-true 

my.prod.MOD-E L=p 


HList<DT>/Set<DT>/DT[] 
my.prod.prjnm[0]=P1 
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my.prod.prjnm[1]=P2 


my.prod.prjnm[2]=P3 


#Map or Properties 

my.prod.mdata.s1=55 
my.prod.mdata.s2=66 
my.prod.mdata.s3=88 


#One class Object 
my.prod.dpt.dname=AAA 
my.prod.dpt.did=8987 


#Random data generater 
my.random.stringval=S{random.value} 
my.random.num=S{random.int} 


my.random.bignum=S{random.long} 


my.random.num-range=S{random.int[10]} 
my.random.num-from-to-S (random.int[10,100]] 
my.random.uuid-type-S(random.uuid) 


3. Runner #1 class (UsingEnvironment.java):-- 

package com.app.input; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework:boot.CommandLineRunner; 

import org.springframework.core.env.Environment; 

import org.springframework.stereotype.Component; 


@Component 
public class UsingEnvironment implements CommandLineRunner{ 


@Autowired 
private Environment env; 


@Override 
public void run(String... args) throws Exception { 
System.out.println(env.getProperty(" my.prod.ID")); 
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System.out.printIn(env.getProperty("my.prod.code")); 


System.out.printIn(env.getProperty("my.prod.Ty_pe")); 
System.out.println(env.getProperty("my.prod.MOD-E L")); 
} 

} 

Example #2:-- Load all key-value based on common prefix 

** Do not provide any prefix at annotation level Make sure create variable with first 


level prefix before first will) 


Runner #2 class (UsingApplicationProperties):-- 

package com.app.input; 

import java.util.Arrays; 

import java.util. List; 

import java.util.Set; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot.context. properties. ConfigurationProperties; 
import org.springframework.stereotype.Component; 


@ConfigurationProperties("my.prod") 
@Component 
public class UsingApplicationProperties implements CommandLineRunner { 


private int id; 

private String code; 

private boolean type; 
private.char model; 

private List<String> projname; 
private Set<String> projname1; 
private String[] projname2; 


public UsingApplicationProperties() ( 
super(); 

} 

public int getld() { 
return id; 
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public void setld(int id) { 


this.id = id; 

} 

public String getCode() { 
return code; 

} 

public void setCode(String code) { 
this.code = code; 

} 

public boolean isType() { 
return type; 

} 

public void setType(boolean type) { 
this.type = type; 

} 

public char getModel() { 
return model; 

} 

public void setModel(char model) I 
this.model = model; 

} 

public List<String> getProjname() { 
return projname; 

} 

public void setProjname(List<String> projname) { 
this.projname = projname; 

} 

public Set<String> getProjname1() { 
return projnameT1; 

} 

public void setProjname1(Set«String» projname1) I 
this.projname1 = projname1; 

} 

public String[] getProjname2() { 
return projname2; 


) 
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public void setProjname2(String[] projname2) { 
this.projname2 = projname2; 

} 

@Override 

public String toString() { 
return "UsingApplicationProperties [id=" + id + ", code=" + code +", type=" + type +", 
model=" + model+ ", projname=" + projname + ", projname1-" + projname1 +=, 
projname2=" + Arrays.toString(projname2)+ "|"; 

} 

@Override 

public void run(String... args) throws Exception { 

System.out.printIn(this.toString()); 

) 


Example #3 Generating Random Values:--We can use a direct expression 
QValue(frandom.---)”) in java code or in properties file. 
-»Possible random data is 

a>Hexa Decimal Value 

b»int or long type 

c»int or long with range 

d>UUID (Universal Unique Identifier) 


Example #3:-- 
1>application.properties:-- 


HRandom: data generator 
my.random.stringval=S{random.value} 
my.random.num=S{random. int} 
my.random.bignum=S{random.long} 
my.random.num-range=S{random.int[10]} 
my.random.num-from-to=S(random.int[10,100]) 


my.random.uuid-type=S{random.uuid} 
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2»Model class with Runner (UsingValueAnnotation):-- 

package com.app.input; 

import org.springframework.beans.factory.annotation.Value; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot.context.properties.ConfigurationProperties; 
import org.springframework.stereotype. Component; 


@Component 
public class UsingValueAnnotation implements CommandLineRunner { 


//@Value("S{my.random.stringval}") 
//@Value("S{my.random.stringval}") 
//@Value("S{random..value}") 

@Value("S{my.random.uuid-type}") 
private String code; 


@Value("S{my.random.num}") 


//@Value("S{my.random.num-rang}") 


//@Value("S{my.random.num-rang-from-to}") 
private int num; 


@Value("S{my.random.bignum}") 
private long numbig; 


@Override 

public void run(String... args) throws Exception I 
System.out.printin(this); 

} 

public UsingValueAnnotation() { 
super(); 

} 

public UsingValueAnnotation(String code, int num, long numbig) { 
super(); 
this.code = code; 
this.num = num; 
this.numbig = numbig; 
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} 
@Override 
public String toString() { 
return "UsingValueAnnotation [code=" + code + ", num="+num+", 
numbig=" + numbig + "]"; 
} 


} 


Output:-- 


EJ Console 23 | Eg Progress dl Problems x D J | Ek bE E Sie ma vom v| Ka 8 
«terminated» InputDataUsingConfigurationProperties - SpringBootApplicationEx [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (Feb 24, 2019, 1:39:10 AM) 


^| 


m NAA 

:: Spring Boot :: (v2.1.2.RELEASE) 
2019-02-24 01:39:14.320 INFO 17016 -- 
2019-02-24 01:39:14.336 INFO 17016 -- 
2019-02-24 01:39:14.476 INFO 17016 -- 
2019-02-24 01:39:16.044 INFO 17016 -- 
2019-02-24 01:39:16.097 INFO 17016 --- 
** Using application.properties file** 
UsingApplicationProperties [id-9789, code-ABC, type-false, model-N, projname-[P1, P2, P3], projnamel=[P4, P5], projname2-[P6, P7, P8]] 
**Using Environment variable** 


[ restartedMain] com.app.SpringBootApplicationEx : Starting SpringBootApplicationEx on DESKTOP- 
[ restartedMain] com.app.SpringBootApplicationEx : No active profile set, falling back to defar 
[ restartedMain] .e.DevToolsPropertyDefaultsPostProcessor : Devtools property defaults active! Set 'spri 
[ 
[ 


restartedMain] o.s.b.d.a.OptionalliveReloadServer : LiveReload server is running on port 35729 
restartedMain] com.app.SpringBootApplicationEx : Started SpringBootApplicationEx in 2.658 sec 


9789 
ABC 
false 
N 


**using (Value Annotation** 
UsingValueAnnotation [code=9bl4cØfc-75d2-4823-96f5-10892d741Ød5, num--655399752, numbig--4197399468198816106] 


« 


3. Possible Locations for Properties (WAM) file:-- 
=>Spring Boot supports 4 default and priority order locations, which are loaded by 
container for key=val data. 


1» Under Project:-- Under Config folder:-- 
Project/config/application.properties (file:./config/application.properties) 

2» Under Project (Only):-- 

Project/application.properties (file: ./application.properties) 

3» Under Project (Under resources/config):-- 
Project/src/main/resources/config/application.properties 
(classpath:/config/application.properties) 

3» Under "Project" folder:-- 
Project/src/main/resource/application.properties 
(classpath:/application.properties) 
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SpringBootProject (File: . /) 


src/main/resources (classpath: /) 


application.properties (4) 
config 
| application.properties (3) 
config 
|—application.properties (1) 


application.properties (2) 


Specify Programmer File name for application.properties (even YAML) 
=>Spring Boot supports programmer defined Properrties (YAML) file name. 
-»Which can be placed in any of 4 locations given as before (priority order is 
applicable if same file exist in all places). 
Step#1:- Create your file under one location 
Ex:-- src/main/resources 

|-mydata.properties 
(or any other location also valid) 
Step#2:- Use Run Configuration and provide option argument => apply and Run 
Ex:-- s--spring.config.name=mydata (user defined) 
NOTE:-- To avoid default location select priority order and select exact Properties file 
use option argument: 
Ex#1:-- --spring.config:location=classpath:/config/mydata.properties 
Ex#2:-- --spring.cohfig.location-file:./config/mydata.properties 


#5. Folder Structure of Possible application.properties/application.yml Locations:-- 
v iz» PossibleLocationOfApplicationProperties 
CR src/main/java 
v LÉI src/main/resources 
v & config 
A application.yml 

AY application.yml 
2 src/test/java 
(PB src/test/resources 
BA JRE System Library [jdk1.8.0 171] 
& config 

Y application.yml 
& src 
& target 
A application.yml 
[M] pom.xml 
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4. YAML (YAMlian Language):-- 


=>It is representation style of key=val without duplicate levels in keys if they are 


lengthy and having common levels. 
=>File extension is ".yml". 
=>It will hold data in below format 

key : <space> value 
=>Default name used in Spring boot is application.yml. 
=>At least one space must be used but same should be maintaining under.same level. 
=>Spring Boot System converts .yml to .properties using SnakeYaml API. 
=>Snake YAML will 

a>Check for space and prefix levels 

b.>Trace keys for data find. 

c>Convert .yml to .properties internally system is while loading. 
=>Consider below example properties file 


Ex#1:- 

my.data.id-num=10 
my.data.core_val=AB 
my.data.enabled.costBit=3.6 
my.data.enabled.valid=true 


Ex#2:-- 

my.code.id=56 
my.code.mdn.type=big 
my.code.str.service=ALL 
my.code.str.service.info=true 
my.code:mdn.obj=CRL 
my.code.cost=3.67 
my.code.mdn.sale=YES 


=>Its equal YAML file looks as 


my: 
code: 
id: 56 
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cost: 3.67 


mdn: 
type: big 
obj: CRL 
sale: YES 
str: 
service: ALL 
info: true 


=>Key=value format List«DataType»/Set«DataType»/Array(«DataType»[]) Style:-- 
-»|n properties file we can use from zero. 
-»|n yml file use just dash (-) with «space» value under same level. 


Ex:-- application.proeprties--- 
my.code.version[0]=V1 
my.code.version[1]=V2 
my.code.version[2]=V3 


---application.yml:--- 
my: 
code: 
version: 


=>final meaning is: 


0 List<String> 
V2 | 1 Set<String> 


2 String [] 


=>Key=value format Map/Properties Style:-- 
-»Consider below example:-- 
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MAp/Properties (Java. util) 


ai | 66 . 


Map<String, Double> model: TI" 


-»|ts equal properties file will be 
Ex:-- application.properties 
my.data.model.a1=6.6 
my.data.model.a2=8.6 
my.data.model.a3=9.6 


=>Its equal : application.yml file 


my: 
data: 
model: 
a1:6.6 
a2: 8.6 
a3: 9.6 


#6. Example Application for application.yml properties:-- 
v Dä SpringBootYmlProperties6 [boot] [devtools] 
v [99 src/main/java 
v Hj com.app 
n" ApplicationProperiesUsingYml.java 
v 84 com.app.model 
[Jå Product.java 
v $ com.app.runner 
n" ApplicationRunnerEx.java 
LO src/main/resources 
Æ application.yml 
OR src/test/java 
LR src/test/resources 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
(& target 
[m] pom.xml 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 


1>pom.xml 

=>Add one extra dependency for auto detection of keys in properties/yml file. 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-configuration-processor</artifactld> 
<optional>true</optional> 


</dependency> 


2.>Write starter class (same as before) [main method] 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplieation; 


@SpringBootApplication 
public class ApplicationProperiesUsingYml { 
public static void main(String |[Jeatgs) 1 
SpringApplication.run(ApplicationProperiesUsingYml.class, args); 


} 
3.>application.yml:-- 
HNormal Data 
my: 
prod: 
id: 5 
code: AB 
cost: 4,5 
HList Data 
version: 


#Map Data 
model: 

al: 6.6 

a2: 8.6 

a3: 9.6 
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4»Write Model class (Product.java):-- 

package com.app.model; 

import java.util.List; 

import java.util.Map; 

import org.springframework.boot.context.properties.ConfigurationProperties; 
import org.springframework.stereotype.Component; 


@ConfigurationProperties("my.prod") 
@Component 
public class Product { 

private int id; 

private String code; 

private double cost; 

private List<String> version; 

private Map<String, Double> model; 


public Product() { 
super(); 

} 

public Product(int id) { 
super(); 
this.id = id; 

} 

public Product(int id, String code, double cost, List<String> version, 
Map<String, Double» model) { 

super(); 
thisvid = id; 
this.code = code; 
this.cost = cost; 
this.version = version; 
this.model = model; 

) 

public int getld() ( 
return id; 

} 

public void setld(int id) { 
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this.id = id; 
} 
public String getCode() { 
return code; 
} 
public void setCode(String code) { 
this.code = code; 
} 
public double getCost() { 
return cost; 
} 
public void setCost(double cost) { 
this.cost = cost; 
} 
public List<String> getVersion() { 
return version; 
} 
public void setVersion(List<String> version) { 
this.version = version; 
} 
public Map<String, Double» getModel() ( 
return model; 
} 
public void setModel(Map<String, Double> model) { 
this:model = model; 
) 
@ Override 
public String toString() { 
return "Product [id=" + id + ", code=" + code + ", cost=" + cost + ", version= 
version +", model=" + model+ "]"; 
) 
) 
5. Runner class (ApplicationRunnerEx implements.java):-- 
package com.app.runner; 
import java.util.Arrays; 
import org.springframework.beans.factory.annotation.Autowired; 
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import org.springframework.boot.ApplicationArguments; 


import org.springframework.boot.ApplicationRunner; 
import org.springframework.stereotype.Component; 
import com.app.model.Product; 


@Component 
public class ApplicationRunnerEx implements ApplicationRunner { 
@Autowired 
private Product prod; 
@Override 
public void run(ApplicationArguments args) throws Exception { 
System.out.println(Arrays.asList(prod)); 


) 


Output:-- 
G Console 33 | mg Progress |$] Problems 3€ & | Be BB en SIS ma EI 


«terminated» SpringBootApplicationProperties - ApplicationProperiesUsingYml [Spring Boot App] C:\Program FilesJavaNjdk1.8.0 || 


2019-02-24 :51:45. restartedMain] com.app.ApplicationProperiesUsingYml 
2019-02-24 :51:45. restartedMain] com.app.ApplicationProperiesUsingYml 
2019-02-24 :51:45. restartedMain] .e.DevToolsPropertyDefaultsPostProcessor 
2019-02-24 :51:47. [ restartedMain] o.s.b.d.a.OptionalliveReloadServer 
2019-02-24 :51:47. 13548 --- | restartedMain] com.app.ApplicationProperiesUsingYml 
[Product [id-5, code-AB, cost-4.5, version-[-V1 -V2 -V3], model=(al=6.6, a2-8.6, a3=9.6)]] 


Yaml Data to Bean/POJO:-- 
=>At a time multiple values (key pair) can be converted to one POJO (Java Bean/ 
Spring Bean) using @ConfigurationProperties annotation. 


POJO Rules :-- 

1>Class, variable **default constructor with set/get methods. 

2>Java Bean :-- POJO Rules + Inheritance + Special methods + Param constructor. 
3>Spring Bean:-- OJO Rules + Inheritance (Spring API) + Annotations (Spring API) + 
Special methods (Object class and Spring API) [toString()...] 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 


#7. Folder Structure for providing Yaml data to Bean / POJO:-- 
v W YamlDatatoBeanOrPOJO [boot] [devtools] 
v (® src/main/java 


v Ei com.app 
LU SpringBootStarter.java 


v Hä com.app.bean 
[J] Model.java 
[J] Product.java 
v Hi com.app.runner 
DJ) CommandLineRunnerForYaml.java 
LB src/main/resources 
A application.yml 
2 src/test/java 
E src/test/resources 
BA JRE System Library [jdk1.8.0 171] 
BÀ Maven Dependencies 
& src 
& target 
[ml pom.xml 


Example Code:-- 
#1 Starter class + pom.xml:-- Same as before 
@SpringBootApplication 
public class SpringBootStarter { 
public static void main(String] args) 1 
SpringApplication.run(SpringBootStarter.class, args); 
System.out.println( Hello Spring Boot"); 


42. application.yml:-- 
my: 
dt: 
pid: 55 
mo: 
mid: 67 
mcode: ABC 
colors: 
-RED 
-GREEN 
-YELLOW 
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#3. Model class #1(Child ) Model 


package com.app.bean; 
import java.util.List; 
import org.springframework.stereotype.Component; 
@Component 
public class Model { 
private int mid; 
private String mcode; 
private List<String> colors; 


public Model() { 
super(); 

) 

public int getMid() ( 
return mid; 

) 

public void setMid(int mid) I 
this.mid = mid; 

} 

public String getMcode() { 
return mcode; 

} 

public void setMcode(String mcode) { 
this. mcode = mcode; 

} 

public List<String> getColors() { 
return colors; 

} 

public void setColors(List<String> colors) { 
this.colors = colors; 

} 

@Override 

public String toString() { 

return "Model [mid=" + mid + ", mcode=" + mcode + ", colors=" + colors + "|"; 

} 

} 
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#4. Model class(Parent) Product :-- 


package com.app.bean; 
import org.springframework.beans.factory.annotation.Autowired; 


import org.springframework.boot.context.properties.ConfigurationProperties; 


import org.springframework.stereotype.Component; 


@ConfigurationProperties("my.dt") 
@Component 
public class Product 


{ 


private int pid; 


@Autowired 
private Model mo; //HAs-A 


public Product() { 
super(); 

} 

public int getPid() { 
return pid; 

} 

public void setPid(int pid) { 
this.pid - pid; 

} 

public Model getMo() { 
return mo; 

} 

public void setMo(Model mo) { 
this.mo = mo; 

} 

@Override 

public String toString() { 
return "Product [pid=" + pid +", moz" + mo + "]"; 
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#5. Runner class (CommandLineRunnerForYaml):-- 

package com.app.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.bean.Product; 


@Component 
public class CommandLineRunnerForYaml implements CommandLineRunner 
{ 
@Autowired 
private Product pob; 
public void run(String... args) throws Exception { 
System.out.println(pob); 
System.out.println("Hello ApplicationcRünner"); 


Output:-- 
EI Console 3 Sy Progress |*! Problems X B8 BE ER Sa ENE EI: Pei 


«terminated» YamlDatatoBeanOrPOJO - SpringBootStarter [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (If 


:: Spring Boot :: (v2.1.2.RELEASE) 


2019-02-24 02:01:59.755 7156 --- [ restartedMain] com.app.SpringBootStarter 

2019-02-24 02:01:59.770 7156 --- [ restartedMain] com.app.SpringBootStarter 

2019-02-24 02:01:59.927 7156 --- [ restartedMain] .e.DevToolsPropertyDefaultsPostProcesso 
2019-02-24 02:02:01.800 7156 --- [ restartedMain] o.s.b.d.a.OptionalliveReloadServer 
2019-02-24 02:02:01.866 7156 --- [ restartedMain] com.app.SpringBootStarter 

Product [pid-55, mo-Model [mid-67, mcode-ABC, colors-[-RED -GREEN -YELLOW]]] 

Hello Application Runner 


Place Holder Process in yml or properties:-- 

-»|nternal place holders are used to re-use existed key value for another key as a part 
or full. 

=>Read as S{fullPathKey} (it must be properties style even in yml file) 
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application.properties:-- 
my.dt.pid=68 
my.dt.mid=S(my.dt.pid) 


application.yml:-- 
my: 
dt: 
pid: 68 
mid: S(my.dt.pid) 


NOTE:-- 

1.>Symbol ‘#’ indicates a comment line in yml file. 

2.>Using 3 dash (---) symbols in yml is divided into multiple files internally (mainly used 
for profiles**) 


Ex:-- application.yml:-- 
#Hello data to Product 


mid: 98 


NOTE:--Priority order for .yml is same as .properties file. 
3.>Searchilocations in order 

a>file:./config 

b>file:./ 

c>classpath:/config 

d>classpath:/ 


**file:./ = Under project folder 
classpath:/ = Under src/main/resources 
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Priority Order for key Search:-- 

=>Spring boot has provided default priority to "Option Arguments” (Command Line 
Args). 

1>With format -key=value 

2>If not found, next level is .properties. 

3»else finally chosen .yml 

4>No-where found default value 


Priority Order Search Index 
1 1. OptionArguments 


2. Properties File 
a. file: /config 
b. file: / 
c. classpath /config 
d. classpath:/ 


3. YAML File 


a. file: /config 

b. file: / 

c. classpath:/config 
d. classpath:/ 


NOTE:-- If no key is matched then it will give default value(Int/long=0, double=0.0, 
String=null), but not given any Exceptions. 


Q>What are the Difference between (9 ConfigurationProperties & @Value:-- 


Spring Boot Spring F/VV 
Cases @ConfigurationProfile 


1. Kebab case 
Ex: std-name 
std_name 
STD-NAME.. 
STD-name 


. Camel Case 
Ex:— stdName 
stdNameModel 


. SpEL (Expression Language) #{Language} 
Ex:— #{2+3} 
#'hello' toUpperCase() 
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5. Spring Boot Profiles:-- 


=>In RealTime, Application is 
Developed in —=>Dev Environment 


* 


P 


Tested in -»Quality Analyst (QA) Environment 


X 


Ze 


Maintained in =>PROD Environment 


ai 


Client tested in =>UAT Environment 


* 


P 


Go live in -»Cloud / prod Environment 
***>Environment is place where our application is running or what is current state of 
application 


Example:-- dev= development 
* QA = Quality Analysis, 
MS - Management Service, 
PROD - Production 
UAT - User acceptance Testing 


S 


Ze 


ai 


Ze 


de 


Cloud = Cloud Environment 


* 


=>In this case we should not modify existed properties file, use new one with key=val 
data. File naming rule is: 


application-(profile).properties 
application-{profile}.yml (or 3 dash) 


MySQL DB Oracle DB MySQL DB 


— TN 
dii. ( ) 
> nlora poler o 
No e = =. CH ` Å 
^ AN AIN 

Dev Code + Properties QA Code + Properties UAT Code + Properties 
Development Environment Testing Environment User Acceptance Test Environment 


application.properties application-prod.properties application-uat.properties 


Profile Specific Tasks:-- 

=>Profile supports Environment based Code (Task) selection, not only Properties 
(yaml). 

=>But in this case class should have @Profile(“---“) with @Configuration or 
@Component (or its equal StereoType). 
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-»StereoType Annotations are:-- (9 Component, @Repository, (9 Service, (Q Controller, 
@RestController. 

=>Consider example Profiles default Production (prod), User Acceptance Test (uat) 
then. 


Profile Code | Properties File Class level Annotation 


Default application.properties @Profile(“default”) 


Prod application-prod.properties @Profile(“prod”) 


Uat application-uat.properties @Profile(“uat”) 


Qa application-qa. properties @Profile(“qa”) 


Cloud application-cloud.properties @Profile(“cloud”) 


GenericService (l) 
executeTask() 


Implements 


DevService (C) UatService (c) ProdService (C) 
(default) (uat) (prod) 


Example:-- 
=>File => new => Spring Starter Project => Enter Details 


Project Name : SpringBootProfiles and also 
Groupld : org.sathyatech 
Artifactld : SpringBootProfiles 


Version : 1.0 
=> next=> next => finish. 
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48. Folder structure of Spring Boot Profiles using application.properies:-- 


v ES SpringBootProfiles [boot] 
v LÉI src/main/java 
wv = com.app.profile 
DĪ SpringBootProfilesApplication.java 
v EH com.app.profile.runner 
[5 MyRunner.java 
v 83 com.app.profile.service 
[Å GenericService.java 
v 83 com.app.profile.service.impl 
Df DevService.java 
Df ProdService.java 
Bf UatService.java 
v LÉI src/main/resources 
LG META-INF 
2) application-prod.properties 


=) application-qa.properties 


=) application-uat.properties 
Æ application.properties 

(&. src/test/java 

må JRE System Library [JavaSE- 1.8] 

må Maven Dependencies 

== STC 

& target 

[i mvnw 

EE] mvnw.cmd 

[m] pom.xml 


1>Starter class (SpringBootProfilesApplication.java):-- 

package com.app.profile; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootProfilesApplication { 
public static void main(String[] args) { 
SpringApplication.run(SpringBootProfilesApplication.class, args); 
System.out.printIn("**Starter class Executed**"); 


} 


2>Properties files:-- 
a>application.properties 

Ex:-- my.profile.code=Hello from default 
b> application-prod.properties 

Ex:-- my.profile.code=Hello from PROD 
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c> application-uat.properties 

Ex:-- my.profile.code=Hello from UAT 
d> application-qa.properties 

Ex:-- my.profile.code=Hello from QA 


3>service interface:-- 
#1 Create an Interface (GenericService.java):-- 
package com.app.profile.service; 


public interface GenericService { 
public void executeTask(); 
} 
4>Create Multiple classes like and implements GenericService interface: -- 
1. DevService.java:-- 
package com.app.profile.service.impl; 


import org.springframework.beans.factorysannotation. Value; 


import org.springframework.context.annotation.Profile; 
import org.springframework.stereotype.Component; 
import com.app.profile.service.GenericService; 


@Component 

@Profile("default") 

public class DevService implements GenericService { 
@Value("S{myprofiletcode}") 
private String code; 


public DevService(String code) { 
super(); 
this.code = code; 

} 

public String getCode() { 
return code; 

} 

public void setCode(String code) { 
this.code = code; 


} 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 
@Override 


public String toString() I 
return "DevService [code=" + code + "]"; 

} 

@Override 

public void executeTask() { 
System.out.println("From Dev Profiles"); 
System.out.println("code is "+code); 


) 

2. ProdService.java:-- 

package com.app.profile.service.impl; 

import org.springframework.beans.factory.annotation.Value; 
import org.springframework.context.annotation.Profile; 
import org.springframework.stereotype.Component; 

import com.app.profile.service.GenericService; 


@Component 
@Profile("prod") 
public class ProdService implements GenericService { 


(9 Value("S(my.profile.code]") 
private String code; 


public ProdService() { 
super(); 

) 

public ProdService(String code) I 
super(); 
this.code = code; 

} 

public String getCode() { 
return code; 

} 

public void setCode(String code) { 
this.code = code; 
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} 
@Override 
public String toString() { 
return "ProdService [code=" + code + "|"; 
} 
public void executeTask() { 
System.out.printin("From Prod Profile"); 
System.out.printin("code is "+code); 


) 

3. UatService class:-- 

package com.app.profile.service.impl; 

import org.springframework.beans.factory.annotation.Value; 
import org.springframework.context.annotation.Profile; 
import org.springframework.stereotype.Component; 

import com.app.profile.service.GenericService; 


(Component 

@Profile("uat") 

public class UatService implements GenericService { 
@Value("S{my.profile.code}") 
private String code; 


public String getCode() { 
return code; 
} 
public void-setCode(String code) { 
this.code = code; 
} 
@Override 
public String toString() { 
return "UatService [code=" + code + "]"; 
} 
public void executeTask() { 
System.out.printin(this); 
System.out.println("From Uat Profiles"); 
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System.out.println("code is "+code); 


j 
Execution of Program:-- 
-»Run As => Run configurations... and provide below details in Argument tab field. 


c Run Configurations x 


Create, manage, and run configurations Q 


D B x | E 37 Name: | SpringBootProfiles - SpringBootProfilesApplication 


type filter text 9 Spring Boot nde Arguments må JRE Ko Classpath 5» Source | m Environment | [=] Common 
(9 ApplicationRunn ^ Program arguments: 


L €— --spring.profiles.active- prod| 
nputDataUsing 

® PossibleLocation 

® SpringBootApplic 


G SpringBootBanne Variables... 
® SpringBootDatalf 
G SpringBootDatalf VM arguments: 
® SpringBootDatalf 
(9 SpringBootProfilt 
® SpringBootProfile 
G SpringBootRunn: 
® SpringBootRunne Variables... 
G SpringBootSData. 
® SpringBootStarte Working directory: 
(9 SpringBootStarte (€) Default: S{workspace_loc:SpringBootProfiles} 
(9 YamlDatatoBeant O Other: 
& Spring Boot Devtool: 
Jv; Task Context Test Workspace... File System... Variables... 
x XSL 


v 
« > 


Filter matched 46 of 46 items 


Output:-- 
EI Console 53 


wa 


:: Spring Boot :: (v2.1.2.RELEASE) 


2019-03-14 00:45:32.461 INFO 10340 --- | main] c.a.p.SpringBootProfilesApplication 
2019-03-14 00:45:32.477 INFO 18340 --- | main] c.a.p.SpringBootProfilesApplication 
2019-03-14 00:45:34.352 INFO 18340 --- | main] c.a.p.SpringBootProfilesApplication 
MyRunner [service-UatService [code-Hello from UAT]] 

**Hello Application Runner** 

Hello[--spring.output.ansi.enabled-always, --spring.profiles.active-uat] 

**Starter class Executed** 


NOTE:-- 
1>Use key spring.profiles.active=profile 
=>We can provide using 3 ways. Those are 
a> Command Line Arguments (Option Arguments) 
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Ex--  --spring.profiles.active-prod 
b>In application.proeprties 
Ex:-- spring.profiles.active=prod 
b> VM (JVM/System) Argument:-- 
Ex-- -Dspring.profiles.active=prod 
=>Right click on Starter class => Run As=> 
Run Config =>Choose Arguments 
=>Enter below format in VM Arguments 
-Dspring.profiles.active=prod 
=>apply and Run 


2>Key Search highest priority is given in same profile properties file, if key is not found 
in current profile properties file then goes to default properties file. 
=>If no where key is found then 
a>@Value generate Exception (IllegalArgumnetException) 
b>@ConfigurationProperties :- Default value of DataType is chosen by container. 


application.properties | application-prod.properties | application-uat.properties 


A=10 A=15 A=30 
B=7 B=20 
C=6 


Case#1 spring.profiles:active=prod then 


Key 


Case#2 spring.profiles.active=uat 


Key 


0 (for int type default value) 
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Including Child Profiles:-- 


=>In spring Boot applications active profile can be specified using key 

Ex: --spring.profiles.active=[----] 
=>In this case one properties file is loaded into memory which may have more set of 
key=value pairs. 
=>These can be divided into multiple child properties file and loaded through active 
profile, also called as “Profiles Include”. 
=>This can be done using key spring. profiles.include=-,-,-,- 


spring.profiles.active=prod 


mn [as 


application-prod properties application-pemail. properties 
my id=10 host=a 


—á ildp | application-db.properties 
Sspring.proties.include-pematl, dcn-x host-b 


child#2 


Spring Container will load:-- 

=>Parent (main) Profiles first (all its key=value pairs) 

=>Then child profiles in given order will be loaded. 

=>For above example, priority for loading (loading order is) 
a>application-prod.properties 
b>application-pemail.properties 
c>application-db.properties 


Environment 


Profiles using YAML:-- 

=>YAML Files also works same as Properties file for both “active and include” profiles. 
=>File Naming Rule:- 

application-{profile}.yml 

Example:-- 

application.yml (default) 

application-prod.yml (prod) 

application-uat.yml (uat) 
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Multiple Profiles using one YAML:-- 


=>YAML File supports using writing multiple profiles in one file using symbol 3 dash. 


application.yml:-- 
my: 
profile: 
id: 666 


profile: 
id: 999 
spring: 
profiles: prod 


profiles: 
id: 888 
spring: 
profiles: uat 
NOTE:-- 
#1 To specify active and include profiles use 
a>Option Arguments:-- 
--spring.profiles.active=prod 
--spring. profiles.include=prodemail 


b>use Properties file:-- 
spring.profiles.active=prod 
spring.profiles.include=prodemail 


c>use YAML file:-- 
spring: 
profiles: 
active: prod 
include: 
-prodemail 
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49. Folder Structure of include & active properties in Profiles using Yml:-- 


v ER SpringBootProfilesUsingYml [boot] [devtools] 
v  src/main/java 


v 83 com.app 
[å SpringBootProfilesUsingYmlApplication.java 


v Hj com.app.bean 
[3 ProductRunner.java 

(B src/main/resources 

A application.yml 
@ src/test/java 
mA JRE System Library [jdk1.8.0 171] 
BA Maven Dependencies 
& src 
& target 
2) mvnw 
[E] mvnw.cmd 
[m] pom.xml 


1>Starter and pom.xml same as before:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootProfilesUsingYmlApplication | 
public static void main(String[] args) { 
SpringApplication.run(SpringBootProfilesUsingYmlApplication.class, args); 
} 
} 
2»application:yml:-- 
my: 
profile: 
id:666 
spring: 
profiles: 
active: prod 
include: 
-prodemail 
#Production Profiles 
my: 
profile: 
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id: 999 
spring: 
profiles: prod 
HUat profiles 
my: 
profile: 
id: 888 
spring: 
profiles: uat 
#Prodemail profile 
my: 
profile: 
email: udaykumar0023@gmail.com 
spring: 
profile: prodemail 


3.>Bean and Runner class (ProductRunner.java):-- 

package com.app.bean; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot:context. properties.ConfigurationProperties; 
import org.springframework.stereotype.Component; 


@Component 
(QConfigurationProperties("my.profile") 
public class ProductRunner implements CommandLineRunner I 


private int id; 

private String email; 

public ProductRunner() { 
super(); 

} 

public int getld() { 
return id; 


} 
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public void setld(int id) { 


this.id = id; 
} 
public String getEmail() { 
return email; 
} 
public void setEmail(String email) { 
this.email = email; 
} 
@Override 
public String toString() { 
return "ProductRunner [id=" + id + ", email=" + email 4 "]"; 
} 
public void run (String... args)throws Exception{ 
System.out.printin(this); 


) 


Output:-- 
EJ Console 23  =g Progress l2] Problems 2 Ze | ES BH e EN] re Zr ~] & e 


«terminated» SpringBootProfilesUsingYml - SpringBootProfilesUsingYmlApplication [Spring Boot App] C:\Program FilesVavaljdk1.8.0 171b 


: Spring Boot :: 


2019-02-25 01:34: - 3356 restartedMain] .a.SpringBootProfilesUsingYmlApplication : 
2019-02-25 01:34: s 3356 restartedMain] .a.SpringBootProfilesUsingYmlApplication : 
2019-02-25 01:34: - 3356 restartedMain] .e.DevToolsPropertyDefaultsPostProcessor : 
2019-02-25 01:34: = 3356 restartedMain] o.5.b.d.a.OptionalliveReloadServer = 
2019-02-25 01:34: - 3356 [ restartedMain] .a.SpringBootProfilesUsingYmlApplication : 
ProductRunner [id-999, email=udaykumaree23@gmail.com] 

Hello 


6. pom.xml (Maven Process) : -- 
=>Maven is Dependency management and build tool used to handle both stand alone 
and Archetype (web, restful...) applications. 


Dependency Management:-- 
Getting Main Jars and its child jars with version support (without conflicts) into project 


workspace is called as Dependency Management. 


Build:-- Converting our application into final JAVA executable format i.e .jar/.war/.ear. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 54 


Raghu Sir NareshIT, Hyd 


request Maven Server 


(pom.xml) 
TT [dependency 
Executor | 717 JARs 


| groupld (Provider) 


Maven Repository ; i 
[m VF (.m1) scope (When it should work) 


response 
Hu (ar) exclusions (do not include in chain) 


Major components of pom.xml:-- 
1>Current Project 

2>Parent Project 
3>Dependencies 

4>Build plugins 


Parent Project info 
groupic 
artifactid 
version 


> 


Child Project info JAR/WAR/EAR 


groupld Maven Compiler & -ear 
artifactid [5 Build n m. artifactid-version jar 
version war 
groupld = Domain =package 
package = ProjectName 


pom.xml format:-- 

«project aie 

<modelVersion>4.0.0</modelVersion> 

<!-- CUrrent Project info --> 
<groupld>a.l</groupld> 
<artifactld>HelloApp</artifactld> 

<version>1.0</version> 
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<!-- Parent Project info --> 
«parent» 
«groupld»a.a«/groupld» 
<artifactld>DBApp</artifactld> 
<version>6.1</version> 
«relativePath/» <!-- lookup parent from repository --> 
«/parent» 
<!-- Current Project info --> 
<properties> 
<java.version>1.8</java.version> 
</properties> 
<!-- Project JARs Dtails --> 
<dependencies> 
<dependency> 
<groupld>a.b</groupld> 
<artifactld>Web-Test</artifactld> 
<version>5.6</version> 
<scope>compile</scope> 
<exclusions> 
<exclusion> 
<groupld>xyz.com</groupld> 
<artifactld>Web.abc</artifåctld> 
</exclusion> 
</exclusions> 
</dependency> 
</dependencies> 
<!— Plugins Details --> 
<build> 
<plugins> 
<plugin> 
«groupld»org.maven..«/groupld» 
<artifactld>maven-compiler</artifactld> 
</plugin> 
</plugins> 
</build> 


</project> 
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Dependency exclusions:-- 


-»When «dependency» tag is added in pom.xml then it will download Parent jars and 
all its child jars also. 


=>To avoid any one or more child jars from chain, use concept called exclusion. 


Syntax:-- 
«dependencies» 

«dependency» 
<groupld>..</groupld> 
<artifactld>..</artifactld> 
<version>..</version> 

<exclusions> 
<exclusion> 
<groupld>..</groupld> 
<artifactld>..</artifactld> 
</exclusion> 
</exclusions> 
</dependency> 
</dependencies> 


Ex:-- 
<dependencies> 
<dependency> 
<groupld>org.springframework</groupld> 
<artifactld>spring-webmvc</artifactld> 
<versiön>5,1.5</version> 
<exclusions> 
xexclusion> 
<groupld>org.springframework</groupld> 
<artifactld>spring-core</artifactld> 
</exclusion> 
</exclusions> 
</dependency> 
</dependencies> 
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Scope (<scope> </scope> in dependency:-- 


=>For every dependency one scope is given by maven i.e. default scope : compile. 
=>This tag is optional and indicates when a JAR should be used/loaded. 


POM format:-- 

«dependency» 
«groupld»...«/groupld» 
<artifactld>...</artifactld> 
<scope>....</scope> 

</dependency> 


Possible Maven dependency scopes are (5) :-- 

1>compile:-- A jar Required from compilation time onwards. It is only default scope. 
2»runtime :-- A jar required when we are running an Application, not before that. 
3>test :-- A Jar required only for UnitTesting time. 

4>provided :-- A jar provided by servers or-Frameworks (Container....). 

5>system:-- A Jar loaded from File System (like D:/abc/myjar/...) 

-»|n this case we should also give <SystemPath> with location of JAR. 

Ex:-- <systemPath>D:/asf/lib/</systemPath> 


NOTE:-- There is a dependency jar which not existing in the maven centre but locally. 
After mvn clean install, this dependency jar can't be found from the fat jar. is this an 
known-issue? the workarounds have to install it into local maven repo with command: 
'mvn install:install-file.-Dfile=lib/routines.jar -Dgroupld=org.talend - 
Dartifactld=routines -Dversion=1.0 -Dpackaging-jar 


=>Then using normal dependency format in the pom.xml like this: 
<dependency> 
«groupld»org.talend«/groupld» 
<artifactld>routines</artifactld> 
<version>1.0</version> 
</dependency> 
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Format of Scope:-- 
«dependencies» 
<!-- Compiler time (Default) Execution --> 
«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter</artifactld> 
<scope>compile</scope> <!-- Optional --> 
</dependency> 
<!-- Runtime Execution --> 
<dependency> 
«groupld»com.h2database«/groupld» 
<artifactld>h2</artifactld> 
<scope>runtime</scope> 
</dependency> 
<!-- Test time Execution --> 
<dependency> 
<groupld>org.springframework.boot</gfoupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
</dependency> 
<!—framework or container time Exeeution --> 
<dependency> 
<groupld>javax.servlet</groupld> 
<artifactld>javax.servlet-api</artifactld> 
<version>4.0.0</version> 
<scope>provided</scope> 
</dependency> 
<!=Fromilocal’system Execution --> 
<dependency> 
<groupld>routines</groupld> 
<artifactld>routines</artifactld> 
<version>1.0</version> 
<scope>system</scope> 
<systemPath>S{basedir}/lib/routines.jar</systemPath> 
</dependency> 
</dependencies> 
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Maven Goals Execution:-- 

1»Maven clean:-- It is used to clear target folder in maven project. i.e delete all old 
files from target. 

2»Maven install :-- It will downloaded all required plugins and also 

-»compile the source files. 

=>load required properties. 

=>Execute JUnit Test cases. 

-»Create final build (.jar/.war). 


#1. clean :-- 

=>right click on project => Run As => Maven clean 

H2. install:-- 

=>right click on project => Run As =>Maven install. 

#3. Build:-- 

=>right click on project => Run As => maven build./=>provide goals like clean install 
=> Also choose skipTests =>Apply and Run. 


=>Update JDK to project before install or build-else "BUILD FAILED" Error will be 
displayed. 

=>A final jar will be created with same format “artifactld-version.jar” 

-»Maven Build Plugin (integrated with Spring Boot) must be provided in pom.xml. 
Ex:-- 

<plugin> 


<groupld>org.springframework.boot</groupld> 


<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 


Version Management in Spring Boot Application:-- 
=>For all required dependencies (mostly used Spring Boot Parent Project provided 
fixed and stable version management. 


=>To see all jars provided with what version, 
a.>Goto pom.xml 
b.>Ctrl + Mouse over <artifactld> then click 
c.>Search for tag properties 
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7. Spring Boot Starter class Concepts:-- 

=>A revolving period of upto two years subject to certain amortization events. 
=>Spring Boot Starter class uses run (..) method from class "SpringApplication" 
defined in package : org.springframework.boot which creates Spring container using 
"AnnotationConfigApplicationContext (C)" 


ApplicationContext (I) 


ConfigurableApplicationContext (I) 
“~~ ISA 
AnnotationConfigurationApplicationContext (C) 


=>In case of Web/WebServices, Container is created using classes 
"AnnotationServletWebServerApplicationContext (C)". 

NOTE:-- 

1>ApplicationContext can be customized even using it supportive methods and API 
Types. 

Ex:-- 

a.>For banner use Banner.Mode.Property, Banner.Mode.OFF (to turn off banner) 
b.»Mode is Inner enum defined in functional Interface "Banner". 

c.>We can provide our own banner-«using file : banner.txt (Create under classpath) 
i.e : src/main/resource/banner.txt (file) 
(https://devops.datenkollektiv.de/banner.txt/index.html) 


10. Folder Structure of Banner in Spring Boot:-- 


v us SpringBootBanner [boot] [devtools] 
v (9 src/main/java 
v 84 com.app 
DJ) SpringBootBannerApplication.java 
v [(9& src/main/resources 
Å application.properties 
=) banner.bxt 
@ src/test/java 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
=| mvnw 
[|] mvnw.cmd 
[m] pom.xml 
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1>SpringBootBannerApplication.java:-- 

package com.app; 

import org.springframework.boot.Banner; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.context.ConfigurableApplicationContext; 


@SpringBootApplication 
public class SpringBootBannerApplication 


{ 


public static void main(String[] args) 


SpringApplication sa = new SpringApplication (SpringBootBannerApplication.class); 
//sa.setBannerMode(Banner.Mode.OFF); //to Disable the banner 
//sa.setBannerMode(Banner.Mode.CONSOLE); 4//to Disable the banner on console 
sa.setBannerMode(Banner.Mode.LOG);*//to Display the banner in Log file 

//some other configuration 

ConfigurableApplicationContext c = sa.run(args); 

System. out. printIn(c.getClass().getName().toString()); 


) 
} 


2>Banner.txt file:-- 


[J] SpringBootBannerApplication.java =) banner.bt 59 | [J] SpringBootProfilesApplication.java *Admin.java *AppConfig.java [3] *SpringBootApplicationRunner.java 


1 


\ 
X Ach Z LINN 
Va f ri YA 


Output with Banner:-- 


EJ Console X |S Progress |$] Problems 


«terminated» SpringBootBanner - eege [Spring Boot App] C:\Program FilesJava\jdk1.8.0_171\bin\javaw. exe e (Feb 28, 2019, 1:06:14 AM) 
beis-e2-28 01:06:19.113 INFO 18596 --- [ restartedMain] 0.5.boot.SpringApplication 
\ / 


2019-02-28 01:06:19.426 INFO 18596 --- [ restartedMain] com.app.SpringBootBannerApplication : Starting SpringBootBannerApplication on DESKTOP-CH8LPUH with PID 18596 (started b 
2019-02-28 @1:06:19.426 INFO 18596 --- restartedMain] com.app.SpringBootBannerApplication : No active profile set, falling back to default profiles: default 

2019-02-28 01:06:19.645 INFO 18596 --- restartedMain] .e. HE too LSP Geert : Devtools property defaults active! Set 'spring.devtools.add-properties' to ‘false 
2019-02-28 01:06:21.785 INFO 18596 --- restartedMain] 0.s.b.d.a.OptionalLiveReloadServer : LiveReload server is running on port 35729 

2019-02-28 01:06:21.916 INFO 18596 - restartedMain] com.app.SpringBootBannerApplication : Started SpringBootBannerApplication in 3.818 seconds (JVM running for 7.648) 
org.springframework.context.annotation. n.AnnotationConfigapplicationContext 
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Use of Starter class:-- 

1>Define Spring Container. 

=>Spring container holds all required beans (Objects), this is created using Impl class. 
AnnotationConfigApplicationContext (C) for simple (non-server) based application. 


=>For server based Application, Impl class is : 
AnnotationConfigServletWebServerApplicationContext (C). 


2» Here "Starter class Package" behaves as basePackage, if nothing is provided by 
programmer. 
=>If Programmer writes externally @ComponentScan then Starter class package never 
taken as basePackage. 
=>Spring Boot starter class package behaves as base package for componentScan of all 
classes having annotated with (9 Component [or its equal]. 
=>Annotations are : (class should have any one) 

a»(0 Component 

b» (Q9 Repository 

c»(Q Service 

d» (Controller 

e>@RestController 

f>@Configuration 


Consider below starter class:-- 

package com.app; 

@SpringBootApplication 

//(0ComponentScan(*com.app") -->Added by Spring Boot 

public class.MyStarter { 

-»|n thistase only classes under package “app” and its sub package classes are 
detected by Spring (Boot) Container by default. 

=>Programmer can provide externally basePackage using (0 ComponentScan 


a>Avoid Starter class package and provide our own. 


Ex:-- (0ComponentScan (“com.app”) 
-»|n this case Starter package classes are not included. 
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package => CZ 


Class 
Starter class 
pack = com.app 


Selected classes 
B DE 


b>Provide our own starter package (even other packages) using array style {-,-,-)-,} 
Ex:-- @ComponentScan({“com.app”,”com.one”,”com”}) 
c>We can provide one common package name which covers all sub-levels. 


Ex:-- @ComponentScan(“com”) 


Example:-- 
package com.app; 


@SpringBootApplication 
//@ComponentScan("com.one" 
@ComponentScan("com") 
//@ComponentScan({"com.one", "com"N'cöm.apø")) 
public class MyStarter { 
public static void main (String[]args) 
{ 
StringApplication s= new SpringApplication(AppStarter.class); 
ConfigurableApplicationContext ac = s.run(args); 
System. outsprintha(ac.getClass().getName()); 
System.out.println(ac.getBean("Product")); 
System.out.println(ac.getBean("Info")); 
} 
} 
3.> Every Spring Boot Application Starter class itself Component. i.e 
@SpringBootApplication is having @Component annotation internally. 
=>It is only highest Priority component by default, if app has multiple components. 
Ex:- We can convert starter even as Runner. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 


package com.app; 
import org.springframework.boot.CommandLineRunner; 


@SpringBootApplication 
public class MyStarter implements CommandLineRunner { 
public void run (String... args) throws Exception { 
System.out.println("From Starter”); 
} 
public static void main(String[] args) { 
SpringApplication.run(MyStarter.class, args); 
System.out.printin("**Starter class Executed**"); 


} 


4» Auto-Detect and Execute Configuration classes [Auto-Load Configuration files] 
=>Every Spring Boot starter class itself A configuration class (9 Configuration) which 
auto detects other Config Classes even without (Import annotation. 

i.e. We can define @Bean (Objects creation in Starter class). 

=>All Spring (Java based) Configuration files are loaded into container with 

(Q Configuration. 

=>All Spring (java based) Configuration files are loaded into container by spring boot if 
classes are annotated with (Q Configuration. 


-»Not required to pass as ApplicationContext input (as like Spring f/w). 


11. Folder Structure of Starter class with AutoConfiguration, import:-- 


v [Ei SpringBootStarterClass [boot] [devtools] 
v UI src/main/java 
v Dä com.app 
på SpringBootStarterApplicationWithRunner.java 
v 84 com.app.config 
Df AppConfig.java 
v Hä com.app.model 
Jå Admin.java 
Df Product.java 
(BP src/main/resources 
(98. src/test/java 
må JRE System Library [jdk1.8.0 171] 
må Maven Dependencies 
& src 
& target 
5 mvnw 
[Ss] mvnw.cmd 
[m] pom.xml 
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1»Model classes 
a»Admin.java:-- 
package com.app.model; 


public class Admin 

{ 
private int adminld; 
private String adminName; 


public Admin() { 
super(); 

} 

public int getAdminld() { 
return adminld; 

} 

public void setAdminld(int adminld)4 
this.adminld = adminld; 

} 

public String getAdminName() { 
return adminName; 

} 

public void setAdminName(String adminName) { 
this.adminName =adminName; 

} 

@Override 

public String toString() { 

return "Admin [adminld=" + adminld + ", adminName=" + adminName + "|"; 


} 


b>Product.java:-- 
package com.app.model; 


public class Product { 


private int prodld; 
private String prodName; 
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public Product() { 


super(); 

} 

public int getProdld() { 
return prodld; 

} 

public void setProdld(int prodld) { 
this.prodld = prodld; 

} 

public String getProdName() { 
return prodName; 

} 

public void setProdName(String prodName) { 
this.prodName = prodName; 

} 

@Override 

public String toString() { 
return "Product [prodld=" +prodid + ", prodName=" + prodName + "]"; 


} 

2>AppConfig.java:-- 

package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework:context.annotation.Configuration; 
import com.app.model.Admin; 


@Configugation 
public class AppConfig I 
("Bean 
public Admin aobj() { 
Admin a = new Admin(); 
a.setAdminld(100); 
a.setAdminName("Uday"); 
return a; 


) 
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3>Starter class:-- 

package com.app; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Import; 

import com.app.config.AppConfig; 

import com.app.model.Admin; 

import com.app.model.Product; 


@SpringBootApplication 
//@\mport (AppConfig.class) //Its not required 
public class SpringBootStarterApplicationWithRunner implements 
CommandLineRunner 
{ 
@Autowired 
private Product p; 
@Autowired 
private Admin a; 


public void run(String... args)throws Exception I 
System.out.println("From starter class :"+p); 
System.out.println("From starter class :"+a); 

} 

public static void main(String[] args) I 

SpringApplication.run(SpringBootStarterApplicationWithRunner.class, args); 
System.out.printIn("**Starter class main method executed"); 

) 

@Bean 

public Product proj() { 

Product p = new Product(); 
p.setProdld(300); 
p.setProdName("Mobile"); 
return p; 
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} 


} 


Output:-- 


B Console 53 | md Progress i$! Problems LE | & BH ME Si DÉI I Œ - 
«terminated» SpringBootStarter - SpringBootStarterApplicationWithRunner [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (Feb 28, 2019, 7:42:47 PM) 


(v2.1.2.RELEASE) 


2019-02-28 19:42:51.892 INFO 3256 --- restartedMain] a.SpringBootStarterApplicationWithRunner : Starting SpringBootStarterApplicationWithRunner on DESKTOP-CH8LPUH with PID 3256 || 
2019-02-28 19:42:51.908 INFO 3256 --- restartedMain] a.SpringBootStarterApplicationWithRunner : No active profile set, falling back to default profiles: default 

E 52 INFO 3256 --- restartedMain] .e.DevToolsPropertyDefaultsPostProcessor : Devtools property defaults active! Set 'spring.devtools.add-properties' to 'fals4l 
2019-02-28 19:42:53.345 INFO 3256 --- restartedMain] o.s.b.d.a.OptionalliveReloadServer : LiveReload server is running on port 35729 
2019-02-28 19:42:53.407 INFO 3256 --- restartedMain] a.SpringBootStarterApplicationWithRunner : Started SpringBootStarterApplicationWithRunner in 2.394 seconds (JVM running for 
From starter class :Product [prodId-300, prodName-Mobile] 
From starter class :Admin [adminId-100, adminName-Uday] 
**Starter class main method executed 


8. Spring Initializer:-- 

Link : https://start.spring.io/ 

-»This web site is used to generate one Maven (or Grade Project) for Spring Boot Apps 
with all configuration and setup. 

Like starter class, application.properties, pom.xml, folder system etc. 

=>By using this we can Create Boot App which can be. imported to normal Eclipse IDE 
or any other equal (No STS Required). 

=>Even STS (or Manual Approaches) uses internally SPRING INITIALIZER only. 


Stepit1:- Open Browser and type URL https://start.spring.io/ 
Step#2:- Provide all details and click on generate Project. 
Step#3:- It will be downloaded as zip, Extract this to one Folder. 
Step#4:- Open Eclipse (or any IDE), then 
>Right click. on-Project Explorer 
>Choose Import => type maven 
>select Existed Maven Project 
>***Enter/browse location of extracted folder where pom.xml is available 
>Click enter => choose next/finish 
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CHAPTERH2: SPRING BOOT DATA JPA 


1. Introdution about Data-JPA:-- 


#1:- Data JPA provides (9 NoRepositoryBean (S) which is auto configured and;self logic 
implemented for basic operations i.e : Programmer not required to write any logic for 
basic operations (No Implementation class and method). 

-»Configuration for DataSource (1), SessionFactory (1), HibernateTemplate (C) 
Hibernate TransactionManger (C) all are not required. 

-»When we add bellow dependency in pom.xml it will download Jars and above Config 
code given from parent Project. 


«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>Spring-boot-starter-data-jpa</artifactld> 

</dependency> 


#2:- Data JPA provides “Embedded Database Support”. It means Database provided in 
application itself. 

=>It is not required to download and Install, not even properties required (like driver 
class, url, user, password). 

=>Spring Bootisupports.3 Embedded DBs. Those are : H2, HSQLDB, Apache Derby. 
=>We can use anyone Embedded Database which runs in RAM (Temp memory). 

=>It uses hbm2ddl.auto=create-drop i.e Tables created when App starts and deleted 
before App Stops. 

=>These DBs are used in both Development and Testing Environment, but not in 
Production. 


#3:- Spring Boot also supports Both SQL (MySQL, Oracle) and NoSQL (MongoDB) 
Database etc.. also. 

#4:- Data JPA Supports Special concept "Query Methods an easy way to code and fetch 
data from DB" (ex : findBy, 9 Query). 

#5:- Data JPA supports Easy Connection Pooling (Auto Config) concept. 

#6:- Data JPA supports Cache Management (AutoConfig). 
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Repository Interfaces:-- 


=>Data JPA has provided Repository Interfaces in package 
“org.springframework.data.repository”. 


Repository] (l) 
Aisa 
CrudRepository| (l) 

m 
PagingAndSortingRepository | (l) 


id 
o 


Spring Boot Data JPA Module Design:-- 
Required: 

1> Database (Using Embedded : H2) 
2> Model class : Product (C) 

3> Repository  : ProductRepository 
4> Runner : ConsoleRunner 


Web PL ASL] JpaRepository<T, ID>| 0) 
WebService) IL 
peut 7s gem 
— ^c» [ProductRepository ( Product 


CommandLineRunner| (I) E 
4T SA 
C Database 


Embedded : H2 


Model class Name 
Pk DataType = Integer 
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com.app.model Prod Tab 


* Product 
på pere | esa Tua 


- prodid : Integer 

- prodName : String 
- prodCost : double 
- prodColor : String 


/idef const 
liget, set 
/toString 


=>Primary key data Type must be Wrapper class or any other classes which 
implements java.io.Serializable. 
=>Primitive Types are not accepted as PK DataType for model & for Repository Coding. 


Eclipse Shortcuts:-- 

F3 => Goto code 

F3 => Overview (Press again for super type also) 
Crt) +alt +DownArraw => Copy current line, paste 


Select Lines 
+ctrl + shift + / =>comment lines 
+ctrl +shift + | =>Uncomment lines 


Save(T ob) : T :-- This method is from CrudRepository (1) which is used to perform save 
or update operation. 

=>If Primary Key value is Null or not exist in DB then perform insert operations, else 
record found in/DB based on PK then performs update operation. 


“T ob.getPk == null 


else — select * from tab where pk = ? Product 


BEN 
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#12. Folder Structure of Spring Boot Data JPA with Embedded DB H2 (Basic 


Operations):-- 
v us SpringBootDataJPA [boot] 
v [9 src/main/java 


v Hä com.app 

LU SpringBootDataJpaApplication.java 
v 84 com.app.model 

DJ) Product.java 


v 84 com.app.repo 
[Å ProductRepository.java 


v HB com.app.repo.impl 
DJ) BasicOperations.java 
LU src/main/resources 
2 src/test/java 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 


[5] mvnw.cmd 
[v] pom.xml 


Setup :- Create Project with dependencies H2, JPA, WEB > Finish 
pom.xml:-- 
<!-- spring-boot-starter-data-jpa,^*» 
<dependency> 
<groupld>org.springframewørk.boot</groupld> 
<artifactld>spring-boot-starter-data-jpa</artifactld> 
</dependency> 


<!-- H2 Databasek-> 

<dependency> 
<groupldscom.h2database</groupld> 
«artifactld>h2</artifactld> 
<scope>runtime</scope> 

</dependency> 

<!-- spring-boot-starter-web --> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 

</dependency> 
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Step#1:- Add in application.properties:-- 


server.port=2019 
spring.jpa.show-sql=true 
spring.h2.console.enabled=true 
spring.h2.console.path=/h2 


Step#2:- Define model class (Product.java):-- 
package com.app.model; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 
import javax.persistence.ld; 


@Entity //Mandatory 
public class Product { 


Qld //Mandatory 
(ØGeneratedValue 
private Integer prodld; 
private String prodName; 
private double prodCost; 
private String prodColor; 


//super construetök 
public Product (si 
super(); 
) 
//!d. (PK) based constructor 
public Product(Integer prodld) { 
super(); 
this.prodid = prodld; 
} 
//Parameterized constructor without Id(PK) 
public Product(String prodName, double prodCost, String prodColor) { 
super(); 
this.prodName = prodName; 
this.prodCost = prodCost; 
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this.prodColor = prodColor; 


} 

//Parameterized Constructor with Id (PK) 
public Product(Integer prodld, String prodName, double prodCost, String prodColor) 
{ 

super(); 

this.prodld = prodld; 

this.prodName = prodName; 

this.prodCost = prodCost; 

this.prodColor = prodColor; 


//setters & getters method 

public Integer getProdld() ( 
return prodld; 

) 

public void setProdld(Integer prodld)4 
this.prodld = prodld; 

} 

public String getProdName() { 
return prodName; 

} 

public void setProdName(String prodName) { 
this.prodName = prodName; 

} 

public double getProdCost() { 
return prodCost; 

} 

public void setProdCost(double prodCost) { 
this.prodCost = prodCost; 

} 

public String getProdColor() { 
return prodColor; 

} 

public void setProdColor(String prodColor) { 
this.prodColor = prodColor; 

} 
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(Q9 Override 


public String toString() { 
return "Product [prodid=" + prodid + ", prodName=" + prodName +", 

prodCost=" + prodCost + ", prodColor="+ prodColor + "|"; 

} 
} 
Step#3:- Write Repository Interface (ProductRepository.java):-- 
package com.app.repo; 
import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.stereotype.Repository; 
import com.app.model.Product; 


@Repository //Optional 

public interface ProductRepository extends JpaRepository<Product, Integer> 
{ } 

Step#4:- CommandLine Runner for testing (BasicOperations.java):-- 
package com.app.repo.impl; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.model.Product; 

import com.app.repo.ProductRepository; 


@Component 
public class.BasicOperations implements CommandLineRunner{ 


@Autowired 
private ProductRepository repo; 


@Override 
public void run(String... args) throws Exception { 


YAA Sere E eee RKA ee G y a ee ee ee ae Jf 


//1. Method 
repo.save(new Product("PEN", 6.8, "BLUE")); 
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repo.save(new Product(" PENCIAL", 5.8, "RED")); 


repo.save(new Product(" MOBILE", 5000.8, "BLACK")); 
repo.save(new Product(" LAPTOP", 2000.8, "GRAY")); 


//2.1 method. 
Optional<Product> p = repo.findByld(3); 
if(p.isPresent()) 
{ 

System.out.println(p.get()); 
} else { 

System.out.printin("No Data found"); 

) 
//2.2 Method. 
repo.findAll().forEach((System.out::println)); 
/*3. AE A AA EAA D=] =" ORE DE eto å 
//3.1 Delete by specific Id 
repo.deleteByld(3); 
//3.2 Delete all Rows one by one in (Sequence order) 


repo.deleteAll(); //Multiple Query fired No of record = no of Query 
//3.3 Delete all rows in Batch (Single Query fired) 
repo.deleteAlllnBatch(); 


} 


} 
Output:-- 


2019-03-05 15:35:23.724 INFO 14000 --- | main] o.hibernate.annotations.common.Version : HCANN@@@@@1: Hibernate Commons Annotations {5.@.4.Final} 

2019-03-05 15:35:24.068 INFO 14000 --- [ main] org.hibernate.dialect.Dialect : HHH880400: Using dialect: org.hibernate.dialect.H2Dialect 

Hibernate: drop table product if exists 

Hibernate: drop sequence if exists hibernate sequence 

Hibernate: create sequence hibernate sequence start with 1 increment by 1 

Hibernate: create table product (prod id integer not null, prod color varchar(255), prod cost double not null, prod name varchar(255), primary key (prod id)) 

2019-03-05 15:35:25.560 main] o.h.t.schema.internal.SchemaCreatorImpl : HHH@@@476: Executing import script 'org.hibernate.tool.schema.internal.exec.Scrip 
2019-03-05 15: .576 INFO 14000 main] j.LocalContainertntityManagerFactoryBean : Initialized JPA EntityManagerFactory for persistence unit ‘default’ 

2019-03-05 15:35:26.755 INFO 14000 main] o.s.s.concurrent.ThreadPoolTaskExecutor : Initializing ExecutorService 'applicationTaskExecutor' 

2019-03-05 15:35:26.858 WARN 14000 main] aWebConfiguration$JpaWebMvcConfiguration : spring.jpa.open-in-view is enabled by default. Therefore, database queries may be 
2019-03-05 15:35:27.327 INFO 14000 main] o.s.b.w.embedded.tomcat.TomcatWebServer : Tomcat started on port(s): 2019 (http) with context path '' 

2019-03-05 15:35:27.343 INFO 14000 main] com.app.SpringBootDataJpaApplication : Started SpringBootDataJpaApplication in 10.884 seconds (JVM running for 13.869) 
Hibernate: call next value for hibernate sequence 

Hibernate: insert into product (prod color, prod cost, prod name, prod id) values (?, ?, ?, ?) 

Hibernate: call next value for hibernate sequence 

Hibernate: insert into product (prod color, prod cost, prod name, prod id) values (?, ?, ?, ?) 

Hibernate: call next value for hibernate sequence 

Hibernate: insert into product (prod color, prod cost, prod name, prod id) values (?, ?, ?, ?) 

Hibernate: call next value for hibernate sequence 

Hibernate: insert into product (prod color, prod cost, prod name, prod id) values (?, ?, ?, ?) 

Hibernate: select producto .prod id as prod idi Ø 0 , product .prod color as prod col2 0 0 , product? .prod cost as prod cos3 0 9 , producte .prod name as prod nam 0 0 from 
Product [prodId-3, prodName-MOBILE, prodCost-5000.8, prodColor-BLACK] 

2019-03-05 15:35:27.655 INFO 14000 --- [ main] o.h.h.i.QueryTranslatorFactoryInitiator : HHH@@@397: Using ASTQueryTranslatorFactory 

Hibernate: select productØ .prod id as prod idl 0 , productØ .prod color as prod col2 0 , producte .prod cost as prod cos3 Ø , productØ .prod name as prod nam4 0 from product 
Product [prodId=1, prodName=PEN, prodCost=6.8, prodColor-BLUE] 

Product [prodId-2, prodName-PENCIAL, prodCost=5.8, prodColor-RED] 

Product [prodId-3, prodName-MOBILE, prodCost-5000.8, prodColor-BLACK] 

Product [prodId-4, prodName-LAPTOP, prodCost-2000.8, prodColor-GRAY] 

Hibernate: select productØ .prod id as prod id1 Ø 0 , productØ .prod color as prod col2 0 0 , productØ .prod cost as prod cos3 Ø 0 , producto .prod name as prod nam 0 0 from produc 
Hibernate: delete from product where prod id-? 

Hibernate: select product@_.prod_id as prod id1 0 , producto .prod color as prod col2 Ø , producte .prod cost as prod cos3 0 , productØ .prod name as prod nami 0 from product produc 
Hibernate: delete from product where prod id-? 

Hibernate: delete from product where prod id-? 

Hibernate: delete from product where prod id-? 

Main Method call 
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Method Descriptions:-- 

1>save (obj) :-- Behaves like save or update, If PK exist in DB table then "UPDATE" else 
“INSERT”. 

2>findByld(ID): Optional<T> :-- It will return one row as one Object based on Primary 

key in Optional <T> format. 

=>use methods isPresent() to check record is exist or not? If exist use method get() : T 
to read object. 

3>finadAll () :-- It returns Collection of Objects (=no Of rows in DB Table) 

=>In simple select * from tableName; 

4>deleteByld(ID) :-- To delete one Row based on PK. 

5>deleteAll() :-- To delete all Rows [One by one row] 

6»deleteAllInBatch () :-- To delete All rows at a time ex: delete from <tableName> 


=>H2 is an Embedded database provided by SpringBoot which-uses 
”hbm2ddl.auto=create-drop”, which means create table when server/app starts and 
drop all tables when server/app stopped. 

=>H2 console works only if use WebApp and default path is : /h2-console, default port 
8080 

How to Show Data in H2 DataBase:-- 

Step#1:- Execute Program:-- 


Step#2:- Type Url in Browser (http://localhost:2019/h2) 


M Gmail B9 YouTube {A Online Courses - Å. D Online Tests - Onlin... [5 w Tutorials - Javatpoint 


English M Preferences Tools Help 
Login 
Saved Settings: Generic H2 (Embedded) M 


Setting Name: Generic H2 (Embedded) Save | Remove 


Driver Class: org.h2.Driver 
JDBC URL: jdbc:h2:~/test 
User Name: sa 


Password 


Connect Test Connection 


=>Click on connect. 
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Step #3:- 


Ww Maven Repository: h2 embedde- X | MW Maven Repository: com.h2datab: X | M Spring Boot Data JPA - Example: X gg H2 Console x + 


€ Q 0 0 localhost2019/h2/login.do?jsessior e fe A 


M Gmail @ YouTube 4A Online Courses-A.. Jý Online Tests - Onlin.. [A W Tutorials - Javatpoint Youth4work: Assess.. føl Testpotcom|Free.. [FJ (3) Facebook — Hello Python! | Pyth.. 
H | & le Auto commit 70 ^g | Maxrows:/1000 v| Q a = | Auto complete | Off v Autoselect On v | (2) 


D idbc:h2:~/test Run Run Selected Auto complete Clear SQL statement: 
= 0 INFORMATION SCHEMA 

= (4) Users 

@ H2 1.4.197 (2018-03-18) 


Important Commands 


Q Displays this Help Page 

2 Shows the Command History 

© |Ctri-Enter Executes the current SQL statement 

Q Shift+Enter Executes the SQL statement defined by the text selection 
Ctrl+Space Auto complete 

H Disconnects from the database 


Sample SQL Script 


Delete the table if it exists |DROP TABLE IF EXISTS TEST, 

Create a new table CREATE TABLE TEST(ID INT PRIMARY KEY, 
with ID and NAME columns| NAME VARCHAR(255)); 

Add a new row INSERT INTO TEST VALUES(1, 'Hello'); 

Add another row INSERT INTO TEST VALUES(2, 'World'); 

Query the table SELECT * FROM TEST ORDER BY ID; 

Change data in a row UPDATE TEST SET NAME='Hi WHERE ID=1; 

Remove a row DELETE FROM TEST WHERE ID=2. 


4:00 PM 


YA b) 
E ^d mu 3/5/2019 


2.2 Query Method in Spring Boot Data:-* 


=>Spring Data generates a query based on method written in Repository by 


Programmer. 

Types of Query Methods (3):-- 
1>findBy 

2>@Query (manual Query) 
3>Special Parameters/ReturnTypes 


=>These are used to specify our columns (Projections) and rows (restrictions) details. 


1>findBy :-*dt will generate select query based on abstract method given by 
programmer. We can provide columns and rows details. 
=>It will be converted to equal SQL query based on Database at runtime. 


Syntax:-- 
RT findBy (Parameters ...); 
Here, RT = ReturnType, ex: List<T>, T, Object, Page<T>, Slice<T>, Object[], Specific 


Projection etc. 
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Spring Boot Data JPA findBy methods (where clause):-- 


Keyword 


Is,Equals 


Between 
LessThan 
LessThanEqual 
GreaterThan 
GreaterThanEqual 
After 

Before 

IsNull 

IsNotNull, NotNull 
Like 

NotLike 


StartingWith 


EndingWith 


Containing 


OrderBy 


In 


Notin 
True 
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Sample 


findByLastnameAndFirstname 


findByLastnameOrFirstname 


findByFirstname findByFirstnamels, 


findByFirstnameEquals 


findByStartDateBetween 
findByAgeLessThan 
findByAgeLessThanEqual 
findByAgeGreaterThan 
findByAgeGreaterThanEqual 
findByStartDateAfter 
findByStartDateBefore 
findByAgelsNull 
findByAge(Is)NotNull 
findByFirstnameLike 
findByFirstnameNotLike 


findByFirstnameStartingWith 


findByFirstnameEndingWith 


findByFirstnameContaining 


findByAgeOrderByLastnameDesc 


findByLastnameNot 


JPQL snippet 

... Where x.lastname = ?1 and 
x.firstname - ?2 

... Where x.lastname = ?1 or 
x.firstname - ?2 


... Where x.firstname = ?1 
... Where x.startDate 
between ?1 and.?2 

... Where x.age < dl 

.. Where x.dge <= dl 

... Where x.age > dl 

.. Whére x.age >= ?1 

... Where x.startDate > ?1 

... Where x.startDate < ?1 

... Where x.age is null 

... Where x.age not null 

... Where x.firstname like ?1 
... Where x.firstname not like ? 
... Where x.firstname like ?1 
(parameter bound with 
appended 96) 

... Where x.firstname like ?1 
(parameter bound with 
preended 96) 

... Where x.firstname like ?1 
(parameter bound wrapped 
in 96) 

... Where x.age = ?1 order by 


x.lastname desc 


... Where x.lastname <> ?1 


findByAgeln(Collection<Age> ages) ... where x.age in ?1 


findByAgeNotIn(Collection<Age> 


ages) 
findByActiveTrue() 


.. Where x.age not in ?1 
... Where x.active = true 
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False findByActiveFalse() ... Where x.active = false 
... where UPPER(x.firstame) = 


IgnoreCase findByFirstnamelgnoreCase UPPER(?1) 


13. Folder Structure of findBy Methods of Data JPA:-- 
v [3 SpringBootDataJPAFindByMethods [boot] [devtools] 
v © src/main/java 


v Hä com.app 
[J] SpringBoot/PAFindByMethodsApplication.java 


v Hä com.app.model 
(J) Product.java 


v Hj com.app.repo 
[Å ProductRepository.java 
v Hj com.app.repo.runner 
(J) FindByRunner.java 
(B src/main/resources 
2 src/test/java 
BA JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
[€] HELP.md 
[Si mvnw 
[E] mvnw.cmd 
[m] pom.xml 


1>Starter class (SpringBootSjpaFindByMethodsApplication.java):-- 
package com.app; 

import org.springframework.boot:SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootSjpaFindByMethodsApplication { 
public static void main(String[] args) { 
SpringApplication.run(SpringBootSjpaFindByMethodsApplication.class, args); 
System.out.println("Main Method Executed"); 


} 


2>Model class (Product.class):-- 

package com.app.model; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 
import javax.persistence.ld; 
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import javax.persistence.Table; 


@Entity 
@Table(name="product") 
public class Product { 
@ld 
@GeneratedValue 
private Integer prodld; 
private String prodCode; 
private String prodName; 
private double prodCost; 


//super constructor 
public Product() { 
super(); 
} 
//\d (PK) based constructor 
public Product(Integer prodld) { 
super(); 
this.prodld = prodld; 
} 
//Parameterized constructor 
public Product(String prodName, double prodCost, String prodCode) { 
super(); 
this.prodName = prodName; 
this.prodCost = prodCost; 
this.prodCode = prodCode; 
} 
public Product(Integer prodld, String prod Name, double prodCost, String prodCode) 
{ 
super(); 
this.prodld = prodld; 
this.prodName = prodName; 
this.prodCost = prodCost; 
this.prodCode = prodCode; 
} 
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//setters & getters method 


public Integer getProdld() { 
return prodld; 
) 
public void setProdld(Integer prodld) { 
this.prodld = prodld; 
} 
public String getProdName() { 
return prodName; 
} 
public void setProdName(String prodName) { 
this.prodName = prodName; 
} 
public double getProdCost() { 
return prodCost; 
} 
public void setProdCost(double prodCost) { 
this.prodCost = prodCost; 
} 
public String getProdCode() 1 
return prodCode; 
} 
public void setProdCode(String prodCode) { 
this.prodCode = prodCode; 
} 
@Override 
public String toString() { 
return "Product [prodid=" + prodid 4", prodCode=" + prodCode + ", 
prodName=" + prodName 4", prodCost="+ prodCost + "]"; 
} 
} 
3>Repository Interface (ProductRepository.class):-- 
=>Add below methods in Repository 


package com.app.repo; 
import java.util.Collection; 
import java.util. List; 
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import org.springframework.data.jpa.repository.JpaRepository; 

import org.springframework.stereotype.Repository; 

import com.app.model.Product; 


@Repository 
public interface ProductRepository extends JpaRepository<Product, Integer> { 


//select * from prodtab where prod_code=prodCode; 
Product findByProdCode(String prodCode); 


//select * from prodtab where prod_code like prodCode 
List<Product> findByProdCodeLike (String pc); 


//select * from prodtab where prod_code is null 
List<Product> findByProdCodelsNull(); 


//select * from prodtab where prod_cost=cost 
List<Product> findByProdCostGreaterThan(Double cost); 


//select * from prodtab where prod cost in (cost) 
List<Product> findByProdCostIn(Collection<Double> costs); 


//select * from prodTab where pid=? Or pcost=? 
List<Product> findByProdldOrProdCost(Integer pid, Double cost); 


//select * from prodtab where pid between pid1 and pid2 
List<Product>.findByProdidBetween (Integer pid1, Integer pid2); 


//select* from prodtab where p_cost=? Order by prod code asc 
List<Product> findByProdCostLessThanOrderByProdCode(Double cost); 


//Select * from prodtab where pid<=? And pcost>=? And vendor is not null order by 
pcode; 


//List<Product> 
findByProdldLessThanAndProdCostGreaterThanAndVendorNotNullOrderByProdCode 
(Integer prodid, Double prodCost); 

) 
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4>Runner class (FindByRunner.java):-- 


package com.app.repo.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Service; 

import com.app.model.Product; 

import com.app.repo.ProductRepository; 


@Service 
public class FindByRunner implements CommandLineRunner 


{ 
@Autowired 
private ProductRepository repo; 


@Override 

public void run(String... args) throws Exceptiond 
Product p = repo.findByProdCode("A"); 
System.out.println(p); 
repo.findByProdCodelsNull().forEach((System.out::println)); 


) 
Output:-- 


2019-06-23 23:56:55.191 INFO 2228 --- [ restartedMain] org.hibernate.dialect.Dialect : HHH800400: Using dialect: org.hibernate.dialect.OraclelØgDialect 

2019-06-23 23:56:56.535 INFO 2228 --- | restartedMain] j.LocalContainertntityManagerFactoryBean : Initialized JPA EntityManagerFactory for persistence unit ‘default’ 

2019-06-23 23:56:56.625 INFO 2228 --- | restartedMain] o.s.b.d.a.OptionalliveReloadServer : LiveReload server is running on port 35729 

2019-06-23 23:56:57.015 INFO 2228 --- | restartedMain] o.s.s.concurrent.ThreadPoolTaskExecutor : Initializing ExecutorService 'applicationTaskExecutor' 

2019-06-23 23:56:57.062 WARN 2228 --- [ restartedMain] aWebConfiguration$JpaWebMvcConfiguration : spring.jpa.open-in-view is enabled by default. Therefore, database queries may be 
2019-06-23 23:56:57.718 INFO 2228 --- | restartedMain] o.s.b.w.embedded.tomcat.TomcatWebServer : Tomcat started on port(s): 2019 (http) with context path "" 

2019-06-23 23:56:57.723 INFO 2228 --- [ restartedMain] .a.SpringBootJPAFindByMethodsApplication : Started SpringBootJPAFindByMethodsApplication in 4.027 seconds (JVM running for 16 
2019-06-23 23:56:57.724 INFO 2228 --- | restartedMain] o.h.h.i.QueryTranslatorFactoryInitiator : HHHØØØ397: Using ASTQueryTranslatorFactory 

2019-06-23 23:56:57.755 INFO 2228 --- [nio-2019-exec-1] o.a.c.c.C. [Tomcat-1].[localhost].[/] : Initializing Spring DispatcherServlet 'dispatcherServlet* 

2019-06-23 23:56:57.755 INFO 2228 --- [nio-2019-exec-1] o.s.web.servlet.DispatcherServlet : Initializing Servlet 'dispatcherServlet" 

2019-06-23 23:56:57.787 INFO 2228 --- [nio-2019-exec-1] o.s.web.servlet.DispatcherServlet : Completed initialization in 32 ms 

Hibernate: select producto .prod id as prod idi 0 , producto .prod code as prod code2 0 , producto .prod cost as prod cost3 0 , producto .prod name as prod name4 0 from product prod 
null 

Hibernate: select product8 .prod id as prod idi 0 , productØ .prod code as prod code2 0 , productØ .prod cost as prod cost3 0 , producto .prod name as prod name4 0 from product prod 
Product [prodId=10, prodCode=null, prodName=PEN, prodCost=10.5] 

Product [prodId-20, prodCode=null, prodName=PENCIAL, prodCost-50.5] 

Product [prodId-30, prodCode=null, prodName-MOBILE, prodCost-700.5] 

Product [prodId=4@, prodCode-null, prodName-LAPTOP, prodCost-1000.5] 

Product [prodId=5@, prodCode-null, prodName-MOUSE, prodCost-500.5] 

2019-06-23 23:56:57.833 INFO 2228 --- | restartedMain] .ConditionEvaluationDeltalogginglistener : Condition evaluation unchanged 

Main Method Executed 


2»(Query("hql"):-- This is used to perform (Hibernate Query Language) operations, 
works Tor both select and non-select operations. 
-»To pass where clause inputs use positional parameters in style ?1, ?2, ?3.... 
Or 
Named parameters in style [:name] 
a, :b, :c, :hello, : mydata 
-»But variable name must be same as named parameter. 
=>Providing package name for Model class in (9 Query is optional. 
i.e. select p from com.app.model.Product, select p from Product (are same) 
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select (HQL) 


All Columns 


one column Multiple Column 
List<T> 


List<DT> List«Object[] 


T = Model class Ex:- Product 
D.T = DataType of Variable Ex.— String for prodCode 


14. Folder Structure of (QQuery param in Spring Boot:-- 


v Kä SpringBootDataJPAQueryParam [boot] [devtools] 
v (9 src/main/java 
v = com.app 
[J] SpringBootDataJpaQueryParamApplication.java 
v Hä com.app.model 
[J] Product.java 
v E com.app.repo 
[Å ProductRepository.java 
v HB com.app.repo.runner 
DJ) NonSelectOperationUsingQueryParam.java 
DJ) SelectOperationUsingQueryParam.java 
v LÉI src/main/resources 
(& static 
(& templates 
Æ application.properties 
@ src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 


[|] mvnw.cmd 
[v] pom.xml 


application.properties:-- 

server.port=2019 
spring.datasource.driverClassName=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 
spring.jpa.hibernate.ddl-auto=update 

spring.jpa.show-sql=true 
spring.jpa.database-platform=org.hibernate.dialect.Oracle10gDialect 
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1>Starter class (SpringBootDataJpaQueryParamApplication):-- 


package com.app; 
import org.springframework.boot.SpringApplication; 
import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootDataJpaQueryParamApplication { 
public static void main(String[] args) 1 
SpringApplication.run(SpringBootDataJpaQueryParamApplication.class, args); 
System.out.printin("Main Method Executed "); 


) 

2.> Model class(Product.java):-- 
package com.app.model; 

import javax.persistence.Entity; 
import javax.persistence.ld; 


@Entity 
public class Product { 


@ld 

private Integer prodld; 
private String vendorCode; 
private String prodName; 
private Double prodCost; 


public Product() { 
super(); 
} 
public Product(Integer prodld) I 
super(); 
this.prodld = prodld; 
} 
public Product(Integer prodld, String vendorCode, String prodName, Double prodCost) 
{ 


super(); 
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this.prodld = prodld; 


this.vendorCode = vendorCode; 
this.prodName = prodName; 
this.prodCost = prodCost; 
} 
//Setters and Getters method 
public Integer getProdld() { 
return prodid; 
} 
public void setProdld(Integer prodld) { 
this.prodld = prodld; 
} 
public String getVendorCode() { 
return vendorCode; 
} 
public void setVendorCode(String vendorCode) { 
this.vendorCode = vendorCode; 
} 
public String getProdName() { 
return prodName; 
} 
public void setProdName(String prodName) { 
this.prodName = prodName; 
} 
public Double getProdCost() { 
return prodCost; 
} 
public void setProdCost(Double prodCost) { 
this.prodCost = prodCost; 
} 
@Override 
public String toString() { 
return "Product [prodid=" + prodld + ", vendorCode=" + vendorCode +", 
prodName=" + prodName 4", prodCost="+ prodCost + "]"; 
} 
} 
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3»ProductRepository:-- Add below method in repository:-- 

package com.app.repo; 

import java.util.List; 

import javax.transaction.Transactional; 

import org.springframework.data.jpa.repository.JpaRepository; 

import org.springframework.data.jpa.repository.Modifying; 

import org.springframework.data.jpa.repository.Query; 

import org.springframework.stereotype.Repository; 

import com.app.model.Product; 


@Repository 
public interface ProductRepository extends JpaRepository<Product, Integer? { 


//select * from product where ven_code=? 

//or prodCost>? 

@Query("select p from Product p where p.vendorCode=:a or p.prodCost>:b") 
List<Product> getAllProducts(String a, Double b); 


//select prodCode from product where vendor vendorCode=? or prodCost=? 
@Query("select p.vendorCode from Product p where p.vendorCode=?1 or 
p.prodCost=?2") 

List<String> getAllProductsCodes(String a, Double b); 


//select prodCode, prodCost from product 
@Query("select p.vendorCode, p.prodCost from com.app.model.Product p") 
List<Object[]> getAllProductData(); 


[Fo PRE k NON -Select Operation? ee E ete ete E kkk EE Jy 

@ Modifying //non-select operation 

@Transactional //service Layer 

@Query("update Product p set p.vendorCode=:a, p.prodCost=:c where 
p.prodld=:b") 

void-updateMyData(String a, Double c, Integer b); 


(9 Modifying //non-select operation 

@Transactional //service Layer 

@Query("delete from Product p where p.prodld=:prodld") 
void deleteMyData(Integer prodld); 
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4.1 Select Operation Using QueryParam:-- 

=>CommandLineRunner code for getAllProductData method 

package com.app.repo.runner; 

import java.util.List; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.model.Product; 

import com.app.repo.ProductRepository; 


(Component 
public class SelectOperationUsingQueryParam implements CommandLineRunner ( 


(0 Autowired 
private ProductRepository repo; 


(9 Override 

public void run(String... args) throws Exception { 
//Normal Method 
/*repo.save(new Product(10, “AS "PEN", 10.5)); 
repo.save(new Product(20, "Bù, "PENCIAL", 50.5)); 
repo.save(new Product(30, 4C4, "MOBILE", 700.5)); 
repo.save(new Product(40; ^ D", "LAPTOP", 1000.5)); 
repo.save(new Product(50, "E", "MOUSE", 500.5)); 


List<Product& p s4'epo.getAllProducts(" A", 56.98); 
for(Productip1*p) I 
System om. println(p1); 
} 
//JDK 4.5 
l'istcObject[]» obs=repo.getAllProductData(); 
for(Object[] ob:obs) { 
System.out.printIn(ob[0]+","+ob[1]); 
} 
System.out.println("For Each loop");*/ 


//JDK 1.8 (Streams + Lambda+Method Reference) 
repo.getAllProductData().stream().map((ob)-» 
ob[0]+","+ob[1]).forEach(System.out::println); 
} 


} 
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Output:-- 


2019-06-24 00:11:33.709 INFO 1456 --- restartedMain] org.hibernate.Version : HHH@@@412: Hibernate Core (5.3.7.Final) 

2019-06-24 00:11:33.709 INFO 1456 --- restartedMain] org.hibernate.cfg.Environment : HHH@@02@6: hibernate.properties not found 

2019-06-24 00:11:34.177 INFO 1456 --- restartedMain] o.hibernate.annotations.common.Version : HCANN@@@@@1: Hibernate Commons Annotations [5.0.4.Final] 

2019-06-24 00:11:34.490 INFO 1456 --- restartedMain] org.hibernate.dialect.Dialect : HHH@@@4@@: Using dialect: org.hibernate.dialect.OracleløgDialect 

2019-06-24 00:11:36.986 INFO 1456 --- restartedMain] j.LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for persistence unit 'default' 

2019-06-24 00:11:37.092 INFO 1456 --- restartedMain] o.s.b.d.a.OptionalLiveReloadServer : LiveReload server is running on port 35729 

2019-06-24 00:11:37.749 INFO 1456 --- restartedMain] o.h.h.i.QueryTranslatorFactoryInitiator : HHH@@@397: Using ASTQueryTranslatorFactory 

2019-06-24 00:11:38.483 INFO 1456 --- restartedMain] o.s.s.concurrent.ThreadPoolTaskExecutor : Initializing ExecutorService 'applicationTaskExecutor' 

2019-06-24 00:11:38.593 WARN 1456 --- | restartedMain] aWebConfigurationSJpaWebMvcConfiguration : spring.jpa.open-in-view is enabled by default. Therefore, database queries may be 
2019-06-24 00:11:39.156 INFO 1456 --- restartedMain] o.s.b.w.embedded.tomcat.TomcatWebServer : Tomcat started on port(s): 2019 (http) with context path ' 

2019-06-24 00:11:39.156 INFO 1456 - restartedMain] a.SpringBootDataJpaQueryParamApplication : Started SpringBootDataJpaQueryParamApplication in 13.684 seconds (JVM running for 
Hibernate: select producte .vendor . code as col 0 0 , product .prod cost as col 1 0 from product producto - 


Main Method Executed 

2019-06-24 00:11:39.359 INFO 1456 --- [nio-2019-exec-1] o.a.c.c.C. [Tomcat]. [localhost].[/] : Initializing Spring DispatcherServlet 'dispatcherServlet' 
2019-06-24 00:11:39.359 INFO 1456 --- [nio-2019-exec-1] o.s.web.servlet.DispatcherServlet : Initializing Servlet 'dispatcherServlet' 

2019-86-24 00:11:39.390 TNFN 1456 --- [nia-2019-exec-11l a.«.weh.«ervlet.DisnatcherServlet : Comnleted initialization in 31 ms 


(QQuery('") non-select operations:-- 

=>To perform non-select operation define HOL(Query) and apply @Modifying and 
@Transaction over @Query method. 

=>@Transaction can be applied over repository method or in service layer method. 


ProductRepository code:-- 

(0 Modifying //non-select operation 

@Transactional //service Layer 

@Query(“update Product p set p.prodCodez:a, p.prodCost-:c where p.prodid=:b”) 
void updateMyData(String a, Double c, Integer b); 


(9 Modifying //non-select operation 

@Transactional //service Layer 

@Query(“delet from Product. p where p.prodld=:prodld) 
void deleteMyData(Integer prodld); 


4.2 Non-Select Operation Using QueryParam:-- 


=>Add respected method in controller/CommandLineRunner implemented class class. 


repo.updateMyData("E", 900.0, 80); 
repo.deleteMyData(10); 


3. PROJECTIONS:-- 
-»By default every Query method (findBy  ) return all columns (full loading). 
=>Here Projections are used to select few columns (variables). 
-» Projections are two types 
* Static Projections 
* Dynamic Projections 
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1. Static Projections:-- This concept is used for always fixed types of columns selection 
for multiple runs (or calls). 


Steps to implements static Projections:-- 
Step#1:- Define one child interface (inner interface) in Repository interface with any 
name. 
(OR) 
Create one public interface & use that insideRepositoryInterface as DataType 


Step#2:- Copy variable equal getter method (getMethods()) from model class to child 
interface. 
Step#3:- Use that child Interface as ReturnType for findBy() findBy methods. 


Format: 

SYNTAX: 

Interface Repository extends JpaRepository<m>{ 
Interface <childType> { 

DataTypegetVariable(); 

DataTypegetVariable(); 


} 
List<childType>findBy ` (Li 


) 


#15. Folder Structure of Static Projection:-- 
v u SpringBootStaticProjection [boot] [devtools] 
v [99 src/main/java 
v = com.app 
[J SpringBootStaticProjectionApp.java 
v Hä com.app.model 
[J] Product.java 
v 88 com.app.repo 
[Å ProductRepository.java 
v Hä com.app.runner 
[Jå MyRunner.java 
(™ src/main/resources 
Æ application.properties 
2 src/test/java 
BÀ, JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
[5] mvnw.cmd 
[m] pom.xml 
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1. Model class:-- 

package com.app.model; 
import javax.persistence.Entity; 
import javax.persistence.ld; 


@Entity 
public class Product { 


@ld 

private Integer prodld; 
private String vendorCode; 
private String prodName; 
private Double prodCost; 


public Product() { 
super(); 

} 

public Product(Integer prodld) I 
super(); 
this.prodld = prodld; 

} 

public Product(Integer prodld; String vendorCode, String prodName, Double 

prodCost) { 

super(); 
this.prodld = prodld; 
this. vendorCode = vendorCode; 
this.prodName - prodName; 
this.prodCost - prodCost; 

} 

public Integer getProdld() { 
return prodid; 

} 

public void setProdld(Integer prodld) I 
this.prodld = prodld; 

} 

public String getVendorCode() { 
return vendorCode; 

} 

public void setVendorCode(String vendorCode) { 
this. vendorCode = vendorCode; 


} 
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public String getProdName() { 


return prodName; 
} 
public void setProdName(String prodName) { 
this.prodName = prodName; 
} 
public Double getProdCost() { 
return prodCost; 
} 
public void setProdCost(Double prodCost) { 
this.prodCost = prodCost; 
} 
@Override 
public String toString() { 
return "Product [prodld=" + prodld + ", vendorCode="+ vendorCode +", 
prodName=" + prodName 4", prodCost="+ prodCost.4- "]"; 
} 
} 
2. Repository code:-- 
package com.app.repo; 
import java.util. List; 
import org.springframework.data.jpa.repository.JpaRepository; 
import com.app.model.Product; 


public interface ProductRepository extends JpaRepository <Product, Integer> { 


interface MyView 1 
//Gopytromgetter method (RT and methodName) 
String getVendorCode(); 
String getProdName(); 
Double getProdCost(); 
} 
//select code, cost from prodtab where ven_code=? 
List<MyView> findByVendorCode(String vc); 
} 
3. CommandLineRunner code:-- 
package com.app.runner; 
import java.util. List; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 
import org.springframework.stereotype.Component; 
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import com.app.model.Product; 


import com.app.repo.ProductRepository; 
import com.app.repo.ProductRepository.MyView; 


(Component 
public class MyRunner implements CommandLineRunner{ 


@Autowired 
private ProductRepository repo; 


@Override 

public void run(String... args) throws Exception { 
repo.save(new Product(10, "A", "PEN", 10.5)); 
repo.save(new Product(20, "B", "PENCIAL", 50,5)); 
repo.save(new Product(30, "C", "LAPTOP", 700.5)); 
repo.save(new Product(40, "B", "MOBILE", 800.5)); 


List<MyView> p = repo.findByVendorCode(" B"); 

for(MyView p1:p) 

{ 
System.out.printIn(p1.getVendorCode()+","+p1.getProdName()+","+p1.getProdCost()); 

} 


} 

4. application.properties:-- 

server.port=2019 
spring.datasource.driverClassName=oracle.jdbc.driver.OracleDriver 
spring.datasource. Unl=/dbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password-system 

spring.jpå:show-sql=true 

spring.jpa:hibernate.ddl-auto=update 
spring.jpa.database-platformzorg.hibernate.dialect.Oracle10gDialect 


Output:-- 


2019-06-25 00:34:52.933 INFO 15220 --- restartedMain] org.hibernate.Version : HHH@@@412: Hibernate Core (5.3.7.Final) 

2019-06-25 00:34:52.945 INFO 15220 --- restartedMain] org.hibernate.cfg.Environment : HHH@@@2@6: hibernate.properties not found 

2019-06-25 00:34:53.476 INFO 15220 --- restartedMain] o.hibernate.annotations.common.Version : HCANN@@@@@1: Hibernate Commons Annotations (5.0.4.Final) 

2019-06-25 00:34:53.827 INFO 15220 --- restartedMain] org.hibernate.dialect.Dialect : HHH000400: Using dialect: org.hibernate.dialect.Oracle10gDialect 

2019-06-25 00:34:56.967 INFO 15220 --- | restartedMain] j.LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for persistence unit ‘default’ 

2019-06-25 00:34:57.100 INFO 15220 --- restartedMain] o.s.b.d.a.OptionalLiveReloadServer : LiveReload server is running on port 35729 

2019-06-25 00:34:58.286 INFO 15220 --- | restartedMain] com.app.SpringBootStaticProjectionApp ` : Started SpringBootStaticProjectionApp in 11.204 seconds (JVM running for 14.909) 
Hibernate: select producte .prod id as s prod idi 00, producte .prod cost as prod cost2 0 0 , productØ .prod name as prod name3 0 0 , producte .vendor code as vendor code4 0 0 from 
Hibernate: select productØ .prod id as prod idi Ø 0 , producte .prod cost as prod cost2 0 0 , producto .prod name as prod name3 0 Ø , productØ .vendor code as vendor code4 0 0 from 
Hibernate: select producte .prod id as prod idi Ø @ , productø .prod cost as prod cost2 0 0 , producto .prod name as prod name3 Ø 0 , productØ .vendor code as vendor code4 0 0 from 


Hibernate: select productØ .prod id as prod ds e, productØ .prod cost as prod i cost2 0 0 , productØ Prod name as prod name3 0 0 , product .vendor code as vendor code4 0 0 from 
2019-06-25 00:34:58.547 INFO 15220 [ restartedMain] o.h.h.i.QueryTranslatorFactoryInitiator  : HHH@@@397: Using ASTQueryTranslatorFactory 

Hibernate: select producta .vendor code as col 9 0 , productØ .prod name as col 1 0 , producto .prod cost as col 2 0 from product productØ where productØ .vendor code-? 
B,PENCIAL,50.5 

B,MOBILE,800.5 

2019-06-25 00:34:58.859 INFO 15220 --- [ Thread-11] j.LocalContainerEntityManagerfactoryBean : Closing JPA EntityManagerFactory for persistence unit ‘default’ 

2019-06-25 00:34:58.883 INFO 15220 --- | Thread-11] com.zaxxer.hikari.HikariDataSource : HikariPool-1 - Shutdown initiated... 

2019-06-25 00:34:58.915 INFO 15220 --- [ Thread-11] com.zaxxer.hikari.HikariDataSource : HikariPool-1 - Shutdown completed. 
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b. Dynamic Projections:-- 
In this case findBy(  ) method return type is decided at runtime (i.e It is Generics) 
Format & Syntax: 


«T» List<T>| findBy___(...,Class<T>clz); //fixed Line | 


Note:-- Here "T" is child interface type, provide at runtime. 


Code Changes:-- 

1. Repository code:-- 

package com.app.repo; 

import java.util.List; 

import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.stereotype.Repository; 

import com.app.model.Product; 


("Repository 
public interface ProductRepository extends JpaRepository «Product, Integer» { 


//2. Dynamic Projection Code 
interface MyViewTwo ( 
//Copy from getter method«(RTand'methodName) 
Integer getProdld(); 
Double getProdCost(); 
} 
interface MyView { 
//Copy from.gettef method (RT and methodName) 
String getProdCode(); 
Double getProdCost(); 
} 
«T» List<T> findByVendorCode(String vc, Class<T>clz); 
} 
2. CommandLineRunner code:-- 
package com.app.runner; 
import java.util. List; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 
import org.springframework.stereotype.Component; 
import com.app.model.Product; 
import com.app.repo.ProductRepository; 
import com.app.repo.ProductRepository.MyViewTwo; 
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@Component 


public class MyRunner implements CommandLineRunner { 


@Autowired 
private ProductRepository repo; 


@Override 
public void run(String... args) throws Exception { 


repo.save(new Product(10, "A", "V1","PEN", 10.5)); 
repo.save(new Product(20, "B", "V2","PENCIAL",50.5)); 
repo.save(new Product(30, "C", "V3", "MOBILE" ;.700.5)); 
repo.save(new Product(40, "B", "V3", "MOBILE", 800.5)); 


//2. Dynamic Projection 
repo.findByVendorCode("V3",MyViewTwo.class) 
.stream() 
.map((0b)->ob.getProdld()+","+ob.getProdCost()) 
.forEach(System.out::println); 
//or 
repo.findByVendorCode(" V2", MyView.class) 
.stream() 
.map((a)->a.getProdCodef()+","+a.getProdCost()) 
.forEach(System.out::println); 


) 


Output:-- 

2019-06-26 00:39:01.739 INFO 6488 --- | restartedMain] o.h.h.i.QueryTranslatorFactoryInitiator : HHH000397: Using ASTQueryTranslatorFactory 
Hibernate: select productü .prod id as col 0 6 , productü .prod cost as col 1 0 from product productü where productü .vendor code=? 

30,700.5 

DEE 

Hibernate: select productü .prod code as col 6 6 , productü .prod cost as col 18 from product productü where product@.vendor_code=? 
8,50,5 

Spring Boot Starter Executed : 

2019-06-26 00:39:02,164 INFO 6488 --- [ ` Thread-11] j.LocalContainerEntityManagerFactoryBean : Closing JPA EntityManagerFactory for persistence unit ‘default’ 
2019-06-26 00:39:02.183 INFO 6488 --- [ ^ Thread-11) com.zaxxer hikari.HikariDataSource ` HikariPool-1 - Shutdown initiated... 
2019-06-26 00:39:02.202 INFO 6488 --- [ ` Thread-11] com.zaxxer hikari.HikariDataSource : HikariPool-1 - Shutdown completed. 


Note:-- 

-»Dynamic Projections are slow compare to static Projections. 

=>For dynamic Projections "Type selection, validate and execution" done at Runtime, 
where as for static select and validate done at compile time, only execution done at 
runtime. 

-»Static Projections also called as compile time (selected) Projections and Dynamic 
Projections also called as Runtime (selected) Projections. 
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Special Types in Query methods:-- 

1. Page<T> 

2. Slice<T> 

3. Stream<T> 


Streamable<T> 


"ze Jo 


[Page> Ju 


=>These are Special type outputs for Query methods to get “Pagination data”. 


1. Streamable(I):-- It will help to return Collection data (one page only) in Stream<T> 
(java.util) format,where we can apply functions like filter, sort, map and collect...etc 


2. Slice(I):-- It is used to provide current page data and links with previous and next 
page details 
** It never holds all pages details like total no.of pages and total Elements. 


3. Page(l):-- It is extension to Slice and holds even total no.of pages (links to other 
pages) and total Elements (total rows details). 


Data.jsp 


Total Rows-50 
PageSize-5 
Pagenum=0,1,.... 


isFirstPage-? 
isLastPage-? 
hasNext()-? 
hasPrevious()-? 
size,totalElements-? 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


[Raghu Sir] [NareshIT, Hyd] 

Page(and Slice):-- 

Step#1:- Insert few records in db (ex; 20 Rows). 

Step#2:- Define a Repository method with parameter must be Pageable (as last param) 
Ex:-Page<Product> findByVendorCode (String vc, Pageable pageable); 

Step#3:- In Runner class call method and print details like, isEmpty?, first?, last?....etc 


Streaming:-- Streaming is process of 
Read > filter > sort > map > collect 
=>Over collection data which uses Streams concept given in JDK 1.8. 
=>Streams are used to execute series of operations in one or less Iterations, which 
reduces execution time to normal programmer iterations. 


4. Connection Pooling in SpringBootData:-- 

=>SpringBoot 1.X works on Tomcat Connection pooling as default and Boot2.X works 
on Hikari connection pooling which is very fast in service. 

**This is not required to be configured by developer. By default spring boot configures 
using class input “HikariConfig” with all default values (milli sec time). 

**To provide Programmer specific values use. key spring.datasource.hikari.* in 
application.properties. 


spring.datasource.hikari.connection-timeout-20000 
spring.datasource.hikari.minimum-idlez5 
spring.datasource.hikari.maximum-pool-size 212 
spring.datasource.hikari.idle-timeout =300000 
spring.datasource.hikari.max-lifetime 212000 
spring.datasource.hikari.auto-commit =true 


spring: 
datasource: 
hikari: 
connection-timeout:20000 
minimum-idle: 5 
maximum-pool-size: 12 
idle-timeout: 300000 
max-lifetime: 12000 
auto-commit: true 
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CHAPTERH3 MONGODB 


1. Introduction:-- 


Spring boot supports working with NoSQL database Ex:- MongoDB. 
=>MongoDB is a simple and open-source document database and leading. NoSQL 
database and lightweight Database which stores data in JSON format. 
=>JSON (Java Script Object Notation) it is object in java script language, but used in all 
programming, web services & DBs... etc. 

-»Compare to programming object, XML or other Data formats JSON is light weight. 
=>JSON format is : {“key” : value,....). 

=>JACKSON is a converter API used to convert java object zez JSON. 

Another example for converter is GSON. 


Java Java Script 

int a 210; vara 2.10; 

Spring b = "Hi"; var b = “Hi”; 

Employee e = new Employee(); var zl 

e.setEmpld(10); "empld" : 10, 
e.setEmpName(“A”); "empName" : "A", 
e.setEmpSal(3.5); “empSal” : 3.2 
//Java Notation 


Download and Install MongoDB (NoSQL):-- 
Step#1:- Goto MongoDB Download Center. 
https://www.mongodb.com/download-center/community 


Step#2:- Choose “Server” option and select details OS, Version and package (MSI) 
then click on download. 
Details: 

Version : 3.6 or 3.4 

Type : MSI (Do not use ZIP) 
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ØM https://www.mongodb.com/download-center/communit Q 


ube 4A Online Courses - A. JD Online Tests - Onlin. D WZ Tutorials - Javatpoint [J Youth4work: Assess... $ Testpot.com | Free Kd (3) Facebook © Hello Pyt 


MongoDB Community Server 
FEATURE RICH. DEVELOPER READY. 


ndows 64-bit x64 


Package 


== 


Step#3:- Install DB in system (double click => next...=>finish). 
=>While Installing Full (Complete) Type. 


Welcome to MongoDB Compass Community 


Visual Explain Plans. 


Previous 


Index Management. 


Previous 
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Welcome to MongoDB Compass Community 


Values are now validated inline Improved type conversion: 
based on their type pick any type from the 
dropdown to 

convert a value tp the chosen 

| type. 


id: Object ID( 503171 f7fe4dce3731b54ab8 
favorite feature Document Validat 
membership status :*PENDING 
gender f ema 
phone no : "+ k 
last login : 
address 
last, position 


email jewa Lkenft 


Flexible date inputs: Compass tries 
to interpret the entered value as a date. 


Welcome to MongoDB Compass Community 


To connect to a Replica Set, enter the 
Replica Set name in the connect dialog 


Replica Set Name 


Read Preference v Primary 
Primary Preferred 
Secondary 
SSL Nearest T Z 
T 


Choose a read preference from the dropdown menu 
On fail-over, Compass will automatically connect you 
to anew member of the Replica Set 


Connect View Help 


Welcome to MongoDB Compass Community 


Open the query history with this icon 


Recent and favorite 
queries are 

stored in the query 
history panel 


- — Iesch) 
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Improved CRUD 


Previous 


Deployment Awareness 


Previous 


Query History 


Previous 


Get Started 
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$ MongoDB Compass Community - Connect 
Connect View Help 


[7 CREATE FREE ATLAS CLUSTER 
reet Connect to Host 


Authentication 


Replica Set Name 


Read Preference 


Hostname 


SRV Record 


Authentcation 
Username 
Password 


Authentcation Database 


Replica Set Name 


Read Preference 


SSH Tunnel 


Favorite Name 


CREATE FAVORITE | CONNECT | 


=>Open Notepad and Type below command 
->mongod > save with .bat 


Ex:-- “mongo-server.bat” 
->mongo > save with .bat 
Ex:--“mongo-client.bat” 
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Step#4:- Set Path to MongoDB Server 


=>Copy location of MongoDB installed address till bin folder 

Ex:- C:\Program Files\MongoDB\Server\3.6\bin 

=>Go to my Computer => Right click => Properties =>Advanced System Settings => 
Environment Variables => Chosse Path => Edit => Paste above location and symbol”;” = 
save =>finish. 


C:\oraclexe\app\oracle\product\11.2.0\server\bin 
C:\Program Files (x86)\Common Files\Oracle\Java\javapath 
C:\Program Files (x86)\Python36-32\Scripts\ 
C:\Program Files (x86)\Python36-32\ 
%SystemRoot%\system32 

%SystemRoot% 

%SystemRoot%\System32\Wbem 
%SYSTEMROOT%\System32\WindowsP owerShell\v1.0\ 
C:\Program Files\Java\jdk1.7.0_51\bin 

F:\All Programs\Maven jars\apache-maven-3.5.2\bin; 
%SYSTEMROOT%\System32\OpenSSH\ 

C:\Program Files\nodejs\ 

C:\Program Files\Microsoft VS Code\bin 

C:\Program Files\Git\cmd 

C:\Program Files\Java\jdk1.8.0_171\bin 

C:\Program Files\Cloud Foundry 

C:\Program Files\MongoDB\Server\3.6\bin 


Step#5:- Create service (server) folder in C:/ drive looks like “C:/data/db”. 
NOTE:-- Here folder name can be any things. 


Step#6:- Start MongoDB server. 

-»Open cmd prompt-1 -» type mongod -» press enter 
Ex:- C:\Program Files\MongoDB\Server\3.6\bin>mongod 
** To stop => press CTRL+C => Press y => enter 


Step#7:- Start MongoDB Client 

=>Open cmd prompt-2 =>type mongo => press Enter 
Ex:- C:\Program Files\MongoDB\Server\3.6\bin>mongo 
** It will start client. 
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MongoDB commands:-- 
show dbs / show databases => View All Databases. 
use sathya => Get into one DB (sathya) 
show collections => View All collections in DB 
db.book.insert ({"bcode" : "JAVA", "bauth" : "ABC" , "bcost" : 3.3}); 
=>To insert one JSON row into Collection. 
** db.<collectionName>.insert({“key”: val,....}) 
** db.book.find() [or] db.book.find.pretty(); 
Or 
* db.book.find({“bcode”:”JAVA”}) 
=>To get JSON rows from collection. 
=>Delete one Collection object 
** db.book.remove({"bookCode":"JAVA"}) 


> show dbs 
admin 0.000GB 


switched to db sathya 

> db.book.insert (("bcode" : "Spring Boot" , "bauth" : "ABCD" , "bcost" : 7.3}); 

WriteResult({ "nInserted" : 1 }) 

» db.book.find.find().pretty(); 

2019-06-27T114:11:09.06540530 E QUERY [thread1] TypeError: db.book.find.find is not a function : 
@(shell):1:1 

> db.book.find().pretty(); 


LT 
L 


" id" : ObjectId("5d127845e6349e86fdf7f8ca"), 
"bcode" : "JAVA", 

"bauth" : "ABC", 

R: 5. 1 > 3.3 


" id" : Objectid("5d1480fb09942fdc62f6eea1"), 
"bcode" : "Spring Boot", 

"bauth" : "ABCD", 

MBERE f 74.3 


1 
J 


> show collections 
book 


employee 


** More Commands goto https://docs.mongodb.com/manual/reference/command/ 


=>Here Tables are called Collections. Rows are called as JSON objects. 
=>MongoDB holds data in JSON format created from java object. 
i.e one Java Object <=>One JSON object. 
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java Object Json Row 


C) = — ==> {"key” : val,...} 


Example:-- 


ve JSON 

Jackson API { 
"wmpld" : 10, 
"empName" : "AB", 
"empSal" : 45.6 


empld : 10 
empName : "Uday" qu — = 
empSal : 34.76 


j 


-»ORM concepts says 
a. One class = one table. 
b. One variable = one column. 
c. One Object = one row. 


-»But, MongoDB follows (NoSQL concepts. It contains Collections (behaves like tables, 
but not). 
-»Collection holds data in JSON format. 
a. One class = One collection. 
b. One Object = one JSON Row. 
=>Every class must be called as Document which can have generated ID (UUID type). 


ORM (SQL):-- 
(Model) 
Object <== -- == 
(NoSQL):-- 
Collection 


(Document) (DB) 


Object <== -- ==> JSON Rows 
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( Java Class ) Employee 
Document 

JSON 
class Employee 1 i 
int empld; 
String empName; 
Double empSal; ) 
j 


emp 


"wmpld" : 10, 
"empName" : "AB", 
"empSal" : 45.6 


empld : 10 
empName : "Uday" 
empSal : 34.76 


=>To work with MongoDB using spring boot we need to add its starter looks like. 
<dependency> 
<groupld>ord.springframework.boot</gropld> 
<artifactlId>spring-boot-starter-data-mangodb</artifactld> 
</dependency> 


=>We can work with Installed MongoDB or embedded MongoDB. In case of embedded 
use dependency in pom.xml (remove <scope>test </scope>). 
«dependency» 
«groupld»de.flapdoodle.embed«/groupld» 
<artifactld>de.flapdoodle.embed.mongo</artifactld> 
</dependency> 


=>Boot also supports Embedded MongoDB for every coding and Testing Process. 
-»Embedded MongoDB can be used in Dev, Test, Uat, but not in Production 


Environment. 


Designit1:- Spring Boot MongoDB Repository Levels:-- 


CrudRepository «T, ID>| (I) 
PaginAndSortingRepository<T, ID>=| (I) 


Le 
MongoRepository<T, ID= | (I) 
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Design#2:- Spring Boot MongoDB Coding files:-- 


CommandLineRunner MongoRepository<T, ID> 


<>|ProductRepository | (I) 


Document 
+produ 


- prodid 
- prodCode.. 


2. Embedded MongoDB:-- 
Coding Steps:-- Embedded MongoDB 
Step#1:- Create one starter project. 
=>File => new => Spring Starter Project 
=>Enter name : "SpringBootMangoDBEmbedded" 
=>next => Search using "mongo" 
=>Choose 2 dependencies 
->Spring Data MongoDB 
->Embedded MongoDB database 


16. Folder Structure of SpringBootMongoDB Embedded Database :-- 


v Z SpringBootMongoDBEmbedded [boot] 
v (® src/main/java 
v Hä com.app 
BË SpringBootMongoDbEmbeddedApp.java 
v EH com.app.document 
[J] Product.java 
wv Hä com.app.repo 
[Å ProductRepository.java 
v Hä com.app.runner 
LU ProductRunner.java 
v LÉI src/main/resources 
Æ application.properties 
LR src/test/java 
mA JRE System Library [JavaSE-1.8] 
BA Maven Dependencies 


[E] mvnw.cmd 
[m] pom.xml 
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Step#2:- *** open pom.xml and remove 
<scope>test</scope> 
=>line for embedded mongo dependency. 
Step#3:- Define one document class, primaryKey must be starting which is generated 
by MongoDB as Hexadecimal type using UUID concept. 
(UUID = Universal Unique Identifier). 


Document class:-- 

package com.app.document; 

import org.springframework.data.annotation.|d; 

import org.springframework.data.mongodb.core.mapping. Document; 


@Document 

public class Product { 
(d 
private String id; 
private Integer prodld; 
private String prodName; 
private Double prodCost; 


public Product() ( 
super(); 
} 
public Product(Integer prodld, String prodName, Double prodCost) { 
super(); 
this.prodld = prodld; 
thissørodName = prodName; 
this.prodCost = prodCost; 
} 
public Product(String id, Integer prodid, String prodName, Double prodCost) { 
super(); 
this.id = id; 
this.prodld = prodld; 
this.prodName = prodName; 
this.prodCost = prodCost; 
} 
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public String getld() ( 


return id; 

} 

public void setld(String id) { 
this.id = id; 

} 

public Integer getProdld() { 
return prodid; 

} 

public void setProdld(Integer prodld) ( 
this.prodld = prodld; 

) 

public String getProdName() I 
return prodName; 

} 

public void setProdName(String prodName) 1 
this.prodName = prodName; 

} 

public Double getProdCost() { 
return prodCost; 

} 

public void setProdCost(Double prodCost) { 
this.prodGost = prodCost; 

} 

@ Override 

public String toString() { 
return "Product [id=" + id +", prodid=" + prodld 4", prodName= 


+ 
prodName,+ ", prodCost=" + prodCost + "|"; 
} 
} 
4. Repository:-- Define one Repository interface that takes 2 generic params : 
Document and ID types. 
package com.app.repo; 
import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.document.Product; 
public interface ProductRepository extends MongoRepository «Product, String» { } 
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Step#5:- Define runner class and make HAS-A with repository interface. 


package com.app.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Product; 

import com.app.repo.ProductRepository; 


@Component 
public class ProductRunner implements CommandLineRunner{ 


@Autowired 
private ProductRepository repo; 


@Override 

public void run(String... args) throwsøFxception { 
repo.deleteAll(); 
repo.save(new Product(10; "Mobile",.567.8)); 
repo.save(new Product(11, "Laptop", 867.8)); 
repo.save(new Product(12, "Computer", 467.8)); 
System.out.println(" 
repo.findAIl().forEach(System.out::println); 


) 


*** Run Starter class. 


Product [id-5d149cc97fa5112ea42513b4, prodId-10, prodName-Mobile, prodCost-567.8] 
Product [id-5d149cc97fa5112ea42513b5, prodId-11, prodName-Laptop, prodCost-867.8] 
Product [id-5d149cc97fa5112ea42513b6, prodId-12, prodName-Computer, prodCost-467.8] 
Main Class Executed : 

2019-06-27 16:09:06.181 INFO 11940 --- [ Thread-2] org.mongodb.driver.connection 


Note:-- 

a. (9 Document is optional, but good practice to write must be provided in case of 
multiple concepts used to application. 

b. @ld is also optional provide a variable named as "id" of type String only. 

c. @ld need to be provided in case of variable names is not ‘id’. Else value will be null. 
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Ex:- 


Old 

private String id; 
d. @ld type must be String only. Integer, Double... not accepted. It is UUID (Hexa 
Decimal value) which can be stored in string Datatype only. 
e. In case of wrong data type is used variable creation then boot throws Exception as : 
can't autogenerate id of type java.lang.Integer for entity of type com.app.document ! 
for example code : 

Old 


private Integer id; 


3. Spring Boot External MongoDB Setup and code:-- 

=>To work External MongoDB using Spring Boot we need to provide only details of DB 
in application properties of yml files like. 

=>Default port no of MongoDB server is 27017. 


spring.data.mongodb.host=localhost 
spring.data.mongodb.port=27017 
spring.data.mongodb.database=sathya 


=>By default MongoDB comes with NoSecure/NoAuth Setup, we can provide 
authentication details (username, password for login and logout). In that case we 
must provide extra keys like. 


spring.data.mongodb.username=sa 
spring.data.mongodb.password=sa 


application.yml :-- 
spring: 
data: 
mongodb: 

host: localhost 
port: 27017 
database: sathya 
username: sa 
password: sa 
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Step#1:- Create one Spring Boot Starter project 

NAME : SpringBootMongoDBExternal 

Dependency : Spring Data MongoDB 

MongoDB Dependency:-- 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-data-mongodb</artifactld> 

</dependency> 


17. Folder Structure of External MongoDB:-- 
v ES SpringBootMongoDBExternal [boot] [devtools] 
v LÉI src/main/Java 
v H com.app 
DJ) MongoDbExternalApp.java 
v 84 com.app.document 
[J] Employee.java 
v Hä com.app.repo 
[Å EmployeeRepo.java 
v 84 com.app.runner 
DJ) MongoDBExternalAllBasicOperation.java 
(& src/main/resources 
Æ application.properties 
@ src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
B mvnw 
[=] mvnw.cmd 
[v] pom.xml 


pom.xml:-- 
«?xml version="1.0" encoding="UTF-8"?> 


<projeetxxmins="http://maven.apache.org/POM/4.0.0" 

xmlfs;xsi= "http://www. w3.org/2001/XMLSchema-instance" 
xSi;schemaLocation="http://maven.apache.org/POM/4.0.0 

http://maven.apache.org/xsd/maven-4.0.0.xsd'"> 
<modelVersion>4.0.0</modelVersion> 


<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 
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«/parent» 

<groupld>com.app</groupld> 

<artifactld>MongoDBExternal</artifactld> 

<version>1.0</version> 

<name>MongoDBExternal</name> 

<description>Spring Boot MongoDB Connectivity Application</description> 


<properties> 
<java.version>1.8</java.version> 
</properties> 
<dependencies> 
<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-data-mongodb</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</seope> 
<optional>true</optional> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
«seope*test«/scope» 
</dependency> 
</depåndencies> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 
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Step#2:- Open application.properties (.yml) and provide mongoDB host, port, 


database etc... details. 


application.properties:-- 
spring.data.mongodb.host=localhost 
spring.data.mongodb.port=27017 
spring.data.mongodb.database=abc 


Step#3:- Define, repo, Runner (same as before example). 

package com.app.repo; 

import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.document.Employee; 


public interface EmployeeRepository extends MongoRepository <Employee, String>{ } 


Step#4:- Define one Runner class. 

package com.app.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Employee; 

import com.app.repo.EmployeeRepo; 


@Component 
public class MongoDBExternalAllBasicOperation implements CommandLineRunner { 


@Autowired 
private EmployeeRepo repo; 


@Override 

public void run(String... args) throws Exception { 
repo.save(new Employee(10, "UDAY", "Hyd")); 
repo.findAll().forEach(System.out::println); 
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Execution Process:-- Goto MongoDB install directory till bin folder and open two cmd 


prompt. 


=>Open cmd-1 and type > mongod (to start server) 


=>Open cmd-2 and type > mongo (to open and work on DB) 


=>Run starter class and go to mongo client to see output. 


1. Console Output:-- 


2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 


17: 
AS 
17: 
17: 
17: 
17: 
17: 
17: 
17: 
17: 


21: 
21: 
21: 
21: 
215 
21: 
21: 
ra 
21: 
21: 


32. 
32. 
32. 
34. 
34. 
39. 
39. 
40. 
40. 
40. 


315 
329 
511 
310 
613 
755 
756 
003 
023 
028 


INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 


11112 
11112 
11112 
11112 
11112 
11112 
11112 
11112 
11112 
11112 


restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
[localhost:27017] 
[1ocalhost:27017] 
[1ocalhost:27017] 


com. app.MongoDbExternalApp 
com.app.MongoDbExternalApp 
.e.DevToolsPropertyDefaultsPostProcessor 
.S.d.r.c.RepositoryConfigurationDelegate 
.S.d.r.c.RepositoryConfigurationDelegate 
org.mongodb.driver.cluster 
org.mongodb.driver.cluster 


org. 


org 


org. 


mongodb.driver. 
.mongodb.driver. 
mongodb.driver. 


connection 
cluster 
cluster 


2019-06-27 
2019-06-27 


175 
17: 


21: 
21: 


40. 
40. 


479 
677 


11112 --- [ restartedMain] 
11112 --- [ restartedMain] 
2019-06-27 17:21:41.331 INFO 11112 --- [ restartedMain] com.app.MongoDbExternalApp 
2019-06-27 17:21:41.523 INFO 11112 --- [ restartedMain] org.mongodb.driver.connection 
Employee [Id-5d141fbf7fa5111f9c37ef33, empId-10, empName-Uday, empAdd-null] 

Employee [Id-5d14ab787fa5110624af73fc, empId-10, empName-UDAY, empAdd-Hyd] 

Employee [Id-5di4adcd7fa5112b68cd2e25, empId=1@, empName-UDAY, empAdd-Hyd] 

Executed : 
2019-06-27 17:21:41.727 INFO 11112 --- [ 


0.5.d.m.c.m.BasicMongoPersistentProperty 


INFO 0.5.b.d.a.OptionalliveReloadServer 


Thread-8] org.mongodb.driver.connection 


2. Mongo client output:-- 


- 5111f9c37ef33 
"empId" 


SEN 


empId" 


"empName" 


"UDAY". 


" : ObjectId("5c 
"empId" : 10, 
"UDAY", 
d" : "Hyd", 


"com.app. 


-emplame" 
"emp 


document. Employe 
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4. Working with Multiple values of JSON in MongoDB:-- 

=>In general JSON key=value combination indicates primitive Data format. 
Ex:-- {“empld” : 25, "empName": ”Uday”) 

-»To store multiple values we can use collection type. 


a. List/Set/Array :-- 
=>In case of java these are different but coming to JSON format holds as eroup of 


A å 


elements. Format is given as : ["value”, "value"]. 


#18. Folder Structure of Collection (List/Set/Array) Data in MongoDB:-- 


v as SpringBootMongoDBCollectionData [boot] [devtools] 
v @® src/main/java 
v 8B com.app 
[Jå SpringBootMongoDbExternalColeectionDataApp.java 
v Hä com.app.document 
[J] Book.java 
v 84 com.app.repo 
[Å BookRepository.java 
v HB com.app.runner 
n" ConsoleRunner.java 
(™ src/main/resources 
Æ application.properties 
2 src/test/java 
BÀ, JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 
& src 
& target 
[W] HELP.md 
[i mvnw 
[|] mvnw.cmd 
[v] pom.xml 


application.properties:-- 
spring.data.mongodb.host=localhost 
spring/data.mongodb.port=27017 
spring. data.mongodb.database=sathya 


1. Document class:-- 
package com.app.document; 
import java.util.Arrays; 
import java.util. List; 


import org.springframework.data.annotation.ld; 
import org.springframework.data.mongodb.core.mapping.Document; 
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@Document 
public class Book { 


@ld //UUID 

private String id; 

private String bookCode; 
private String bookAuth; 
private Double bookCost; 
//Collection dataType 
private List<String> codes; 
private String[] grades; 


public Book() { 
super(); 

} 

public Book(String bookCode, String-5ookAuth, Double bookCost, List<String> 

codes, String[] grades) { 

super(); 
this.bookCode = bookCode; 
this.bookAuth = bookAuth; 
this.bookCost = bookCost; 
this.codes = codes; 
this.grades 2 grades; 

} 

public String getld() { 
return id; 

} 

public void setld(String id) { 
this.id = id; 

} 

public String getBookCode() { 
return bookCode; 

} 

public void setBookCode(String bookCode) { 
this.bookCode = bookCode; 


} 
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public String getBookAuth() I 


return bookAuth; 
} 
public void setBookAuth(String bookAuth) { 
this.bookAuth = bookAuth; 
} 
public Double getBookCost() { 
return bookCost; 
} 
public void setBookCost(Double bookCost) { 
this.bookCost = bookCost; 
} 
public List<String> getCodes() { 
return codes; 
} 
public void setCodes(List<String> codes)( 
this.codes = codes; 
} 
public String[] getGrades() I 
return grades; 
} 
public void setGrades(String[] grades) { 
this.grades =grades; 
) 
@Override 
public String toString() { 
return "Book [id=" + id +", bookCode=" + bookCode +", bookAuth=" + 
bookAuth « ", bookCost=" + bookCost + ", codes=" + codes + ", grades=" + 
Arrays.toString(grades) + "]"; 
) 
) 
2. Repository:-- 
package com.app.repo; 
import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.model.Book; 
public interface BookRepository extends MongoRepository<Book, String> { T 
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3. Runner class:-- 

package com.app.runner; 

import java.util.Arrays; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Book; 

import com.app.repo.BookRepository; 


(Component 
public class BookRunner implements CommandLineRunner.1 


@Autowired 
private BookRepository repo; 


@Override 

public void run(String... args) throws Exception { 
repo.deleteAll(); 
repo.save(new Book("REDR", "Uday Kumar", 45.76, 
Arrays.asList("A1","A2"), new String[]{"A","B","C"})); 
repo.save(new Book("REDS", "Venkat Reddy", 85.26, 
Arrays.asList(*B1^," B2"), new String[]{"X","Y","Z"})); 
repo.findAIl().forEach(System.out::println); 
System.out:println(" Completed"); 


) 


Console Output:-- 


2019-06-27 18:51:42.798 INFO 7064 --- [ restartedMain] ringBootMongoDbCollectionDataApplication : Starting SpringBootMongoDbColl 
2019-06-27 18:51:42.810 INFO 7064 --- [ restartedMain] ringBootMongoDbCollectionDataApplication : No active profile set, falling 
2019-06-27 18:51:43.017 INFO 7064 --- [ restartedMain] .e.DevToolsPropertyDefaultsPostProcessor : Devtools property defaults act 
2019-06-27 18:51:44.919 INFO 7064 --- [ restartedMain] .s.d.r.c.RepositoryConfigurationDelegate : Bootstrapping Spring Data repc 
2019-06-27 18:51:45.313 INFO 7064 --- [ restartedMain] .s.d.r.c.RepositoryConfigurationDelegate : Finished Spring Data repositor 
2019-06-27 18:51:50.693 INFO 7064 --- [ restartedMain] org.mongodb.driver.cluster : Cluster created with settings 
2019-06-27 18:51:50.694 INFO 7064 --- [ restartedMain] org.mongodb.driver.cluster : Adding discovered server local 
2019-06-27 18:51:50.912 INFO 7064 --- [localhost:27017] org.mongodb.driver.connection ` Opened connection [connection] 
2019-06-27 18:51:50.927 INFO 7064 --- [localhost:27017] org.mongodb.driver.cluster : Monitor thread successfully cc 
2019-06-27 18:51:50.932 INFO 7064 --- [localhost:27017] org.mongodb.driver.cluster : Discovered cluster type of ST/ 
2019-06-27 18:51:51.507 INFO 7064 --- | restartedMain] o.s.b.d.a.OptionalLiveReloadServer : LiveReload server is running c 
2019-06-27 18:51:52.018 INFO 7064 --- [ restartedMain] ringBootMongoDbCollectionDataApplication : Started SpringBootMongoDbColle 
2019-06-27 18:51:52.134 INFO 7064 --- [ restartedMain] org.mongodb.driver.connection : Opened connection [connection] 
Book [id=5d14c2fØ7fa5111b989631cd, bookCode=JAVA, bookAuth-UDAY, bookCost=36.87, codes-[A1, A2, A3], grades=[A, B, C]] 

Book [id=5d14c2fØ7fa5111b989631ce, bookCode-Spring, bookAuth-Venkat Reddy, bookCost-85.26, codes-[B1, B2], grades-[X, Y, Z]] 
Completed 

2019-06-27 18:51:52.357 INFO 7064 --- [ Thread-8] org.mongodb.driver.connection : Closed connection [connection] 
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ER C:\Windows\System32\cmd.exe - mongo 


Le CM 


,// bookCode -"JAVA" N, 
| bookAuth="UDAY" 


bookCost=36.87 


653 PM 
d ee mid Erm M 


"bookCode" : "JAVA" 
"bookAuth" : "UDAY" 
"bookCost" : 56.9 

"codes" : ["A1", "A2","A3"], 
"grades" : ["A", "B","C"] 


as another JSON (child JSON) looks like {“key” : 


for both Map and Properties 


n.n 


“val”, "key": "val", "key" : "va 
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#19. Folder Structure of Map/Property Collection Data in MongoDB:-- 


vu SpringBootMongoDBMapPropertyCollection [boot] [devtools] 
v 2 src/main/java 


84 com.app 
v 84 com.app.document 


[3] Book.java 
v Hä com.app.repo 
[Å BookRepository.java 
v E com.app.runner 
[J] ConsoleRunner.java 
LR. src/main/resources 
Æ application.properties 
2 src/test/java 
mA JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 
& src 
(& target 
éi HELP.md 
B mvnw 
E] mvnw.cmd 
[v] pom.xml 


application.properties:-- 
spring.data.mongodb.host=localhost 
spring.data.mongodb.port=27017 
spring.data.mongodb.database=sathya 


1. Collection class:-- 

package com.app.document; 

import java.util.Map; 

import java.util.Properties; 

import org.springframework.data.annotation.ld; 

import org.springframework.data.mongodb.core.mapping.Document; 


@Document 
publictclass Book I 
@ld 
private String id; 
private String bookCode; 
private String bookAuth; 
private Double bookCost; 
private Map<String, String> forms; 
private Properties models; 
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public Book() { 


super(); 

} 

public Book(String bookCode, String bookAuth, Double bookCost, 

Map<String, String> forms, Properties models) { 
super(); 
this.bookCode = bookCode; 
this.bookAuth = bookAuth; 
this.bookCost = bookCost; 
this.forms = forms; 
this.models = models; 

} 

public String getld() I 
return id; 

} 

public void setld(String id) { 
this.id = id; 

} 

public String getBookCode() { 
return bookCode; 

} 

public void setBookCode(String bookCode) { 
this.bookCode = bookCode; 

} 

public String getBookAuth() { 
return bookAuth; 

} 

public void setBookAuth(String bookAuth) { 
this.bookAuth = bookAuth; 

} 

public Double getBookCost() { 
return bookCost; 

} 

public void setBookCost(Double bookCost) { 
this.bookCost = bookCost; 


} 
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public Map<String, String» getForms() I 


return forms; 
} 
public void setForms(Map<String, String> forms) { 
this.forms = forms; 
} 
public Properties getModels() { 
return models; 
} 
public void setModels(Properties models) { 
this. models = models; 
} 
@Override 
public String toString() { 
return "Book [id=" + id + ", bookCode=" + bookCode rf bookAuth=" + bookAuth +", 
bookCost="+bookCost +", forms=" + forms " models" + models + "]"; 
} 
} 
2>Repository:-- 
package com.app.repo; 
import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.document.Book; 


public interface BookRepository extends MongoRepository<Book, String» { ) 


3. Runner class:-- 

package com.app:runner; 

import java.util.HashMap; 

import java.util.Map; 

import java.util.Properties; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Book; 

import com.app.repo.BookRepository; 
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(Component 


public class ConsoleRunner implements CommandLineRunner { 


(9 Autowired 


private BookRepository repo; 


@Override 


public void run(String... args) throws Exception { 


repo.deleteAll(); 


Map<String, String> m1 = new HashMap<>(); 


m1.put("A1", "B1"); 
m1.put("A2", "B2"); 
Properties p1 = new Properties(); 
p1.put("M1","N1"); 
p1.put("M2","N2"); 
repo.save(new Book("JAVA", "Rama", 33.34, m1, p1)); 
System.out.printin("..........4m..-%. 0); 


repo.findAll().forEach(System.out::printin); 


System.out.println( fiished"); 


) 


Console Output:-- 


13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 
13268 


2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 


19:22:32.999 
19:22:33.017 
19:22:33.163 
19:22:34.419 
19:22:34.661 
19:22:39.333 
19:22:39.333 
19:22:39.548 
19:22:39.568 
19:22:39.573 
19:22:40.207 
19:22:40.810 
19:22:40.929 


restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
[localhost:27017] 
[localhost:27017] 
[localhost:27017] 
[ restartedMain] 
[ restartedMain] 
[ restartedMain] 


rarr rara es 


pringBootMongoDbMapPropertyCollectionApp : 
pringBootMongoDbMapPropertyCollectionApp : 
.e.DevToolsPropertyDefaultsPostProcessor : 
.5.d.r.c.RepositoryConfigurationDelegate : 
.5.d.r.c.RepositoryConfigurationDelegate : 
org.mongodb.driver. 
org.mongodb.driver. 
org.mongodb.driver. 
org.mongodb.driver. 
org.mongodb.driver. 


cluster 
cluster 
connection 
cluster 
cluster 


o.s.b.d.a.OptionalLiveReloadServer 


pringBootMongoDbMapPropertyCollectionApp : 
org.mongodb.driver. 


connection 


Starting SpringBootMongoDbMapPropertyCollectia 
No active profile set, falling back to default 
Devtools property defaults active! Set ‘spring 
Bootstrapping Spring Data repositories in DEFA 
Finished Spring Data repository scanning in 23 


: Cluster created with settings {hosts=[localhos 
: Adding discovered server localhost:27017 to cl 
: Opened connection [connectionId{localValue:1, 
: Monitor thread successfully connected to serve 
: Discovered cluster type of STANDALONE 

: LiveReload server is running on port 35729 


Started SpringBootMongoDbMapPropertyCollection 


: Opened connection [connectionId{localValue:2, 


Book [id=5d14ca297fa51133d45923e4, bookCode=JAVA, bookAuth=Rama, bookCost-33.34, forms={A1=B1, A2=B2}, models={M2=N2, M1=N1}] 


fiished 


2019-06-27 19:22:41.228 INFO 13268 --- [ 
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Thread-8] org.mongodb.driver.connection 


: Closed connection [connectionId{localValue:2, 
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MongoDB client output:-- 


** In MongoDB : (Operation) 
=>db.book.find().pretty(); 


book (Object) 


bookCode ="JAVA" 
bookAuth="UDAY" 
bookCost=36.87 


"bookCode" : "JAVA" 
"bookAuth" : "UDAY" 
"bookCost" : 56.9 
"forms" VAL : "B1", 
"A2" ; "B2"} 
"models" :{"M1" : "V1", 
"M2" S "v2'") 


forms =A1 B1 
A2 B2 


models =M1 N1 
M2 N2 
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C. Reference Type (HAS-A) :-- In this case JSON holds object as "Inner JSON format : 


i.e JSON Object having JSON object. 


Format Looks like:-- 


{ 


Key: val... 


”has-AVariable” : { 
Key: val... 
} 

} 


Example:-- 


Employee -<>Address 

class Employee { 
int eid; String hno; 
String ename; String loc 
Address addr; } 

} 


class Address { 


eob 


eid=55 
ename = U DAY 
adds = nuill 


hno = A-B1 
loc = HYD 


=>for above Objects JSON format looks like 


eid = 55 
ename = Uday 
adds = nål 


"refVar" : { 


} 


hno = "A-B1" 
loc = "HYD" 
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"eid" : 55, 
"ename": "UDAY" 
"addr" : 1 
"hno" S "A-B1", 
"loc" s n" HYD" 
} 
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#20. Folder Structure of HAS-A in MongoDB:-- 
v Dä SpringBootMongoDBHas-A [boot] [devtools] 
v [9 src/main/java 
84 com.app 
v Hä com.app.document 
[J] Address.java 
[J] Employee.java 
v ER com.app.repo 
[Å EmployeeRepository.java 
v $ com.app.runner 
LU ConsoleRunner.java 
LD src/main/resources 
Æ application.properties 
CR. src/test/java 
BA JRE System Library [JavaSE-1.8] 
BA Maven Dependencies 
& src 
& target 
[€] HELP.md 
=) mvnw 
[SS] mvnw.cmd 
[m] pom.xml 


application.properties:-- 
spring.data.mongodb.host=localhost 
spring.data.mongodb.port=27017 
spring.data.mongodb.database=sathya 
spring.data.mongodb.username=SA 
spring.data.mongodb.password=SA 


1. Collection classes:-- 
a. Address.java (Child class):-- 
package com.app.document; 


public class Address ( 


private String hno; 
private String loc; 


public Address() ( 
super(); 
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public Address(String hno, String loc) { 


super(); 
this.hno = hno; 
this.loc = loc; 


public String getHno() { 
return hno; 

) 

public void setHno(String hno) { 
this.hno = hno; 

) 

public String getLoc() { 
return loc; 

) 

public void setLoc(String loc) ( 
this.loc = loc; 

} 

@Override 

public String toString() { 
return "Address [hno=" hna +", loc="+ loc + "]"; 


} 

b. Employee.java (Parent class):-- 

package com.app.document; 

import org.springframework.data.annotation.ld; 

import org.springframework.data.mongodb.core.mapping.Document; 


@Document 
public class Employee { 


@ld 

private String id; 

private Integer empld; 

private String empName; 
private Address addr; //Has-A 
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public Employee() { 
super(); 
} 
public Employee(Integer empld, String empName, Address addr) ( 
super(); 
this.empld = empld; 
this.empName = empName; 
this.addr = addr; 
} 


public Employee(String id, Integer empld, String empName, Address addr) { 


super(); 
this.id = id; 
this.empld = empld; 
this.empName - empName; 
this.addr = addr; 

) 

public String getld() ( 
return id; 

} 

public void setld(String id) { 
this.id = id; 

} 

public Integer getEmpld() { 
return empld; 

} 

public void setEmpld(Integer empld) { 
this:empld = empld; 

} 

public String getEmpNamef() I 
return empName; 

} 

public void setEmpName(String empName) { 
this.empName = empName; 
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public Address getAddr() ( 


return addr; 
} 
public void setAddr(Address addr) { 
this.addr = addr; 
} 
@Override 
public String toString() { 
return "Employee [id=" + id + ", empld=" + empld +", empName=" + 
empName +", addr=" + addr + "|"; 
} 
} 


2. Repository Interface:-- 

package com.app.repo; 

import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.document.Employee; 


public interface EmployeeRepository extends 
MongoRepository «Employee, String» { } 


3. Runner class code:-- 

package com.app.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Address; 

import com.app:document.Employee; 

import com.app.repo.EmployeeRepository; 


@Component 
public class ConsoleRunner implements CommandLineRunner { 


@Autowired 
private EmployeeRepository repo; 
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@Override 


public void run(String... args) throws Exception { 

repo.deleteAll(); 

repo.save(new Employee(10, "UDAY", new Address("2-3A", "HYD"))); 
System.out.println(" 

repo.findAIl().forEach(System.out::println); 
System.out.println(" done"); 


j 
j 


1. Console Output Screen:-- 


2019-06-27 19: 
2019-06-27 19: 
2019-06-27 19: 
2019-06-27 19: 
2019-06-27 19: 
2019-06-27 19: 
2019-06-27 19: 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 
2019-06-27 


INFO 10352 restartedMain] c.app.SpringBootMongoDBHasAApplication 
INFO 10352 restartedMain] c.app.SpringBootMongoDBHasAApplication 
10352 restartedMain] .e.DevToolsPropertyDefaultsPostProcessor 
10352 restartedMain] .s.d.r.c.RepositoryConfigurationDelegate 
10352 restartedMain] .s.d.r.c.RepositoryConfigurationDelegate 
10352 restartedMain] org.mongodb.driver.cluster 
10352 L restartedMain] org.mongodb.driver.cluster 
10352 [1ocalhost:27017] org.mongodb.driver.connection 
[1ocalhost:27017] org.mongodb.driver.cluster 
[1ocalhost:27017] org.mongodb.driver.cluster 
--- | restartedMain] o.s.b.d.a.OptionalliveReloadServer 
--- [ restartedMain] c.app.SpringBootMongoDBHasAApplication 
--- [ restartedMain] org.mongodb.driver.connection 


Employee [id-5d14ce6c7fa51128708bdbfa, empId-10, empName-UDAY, addr-Address [hno-A-B1, loc-HYD]] 
done 
2019-06-27 19:40:52.920 INFO 10352 --- [ Thread-8] org.mongodb.driver.connection 


2. MongoDB client Output:-- 


5. Securing DB in MongoDB:-- It is specific for database (MongoDB). 


Step#1:- Start mongo server. 
Ex:-- C:\Program Files\MongoDB\Server\3.6\bin>mongod 
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Step#2:- Start mongo client. 


Ex:-- C:\Program Files\MongoDB\Server\3.6\bin>mongo 
#1. Switch to your db (which need security). 
> use Sathya 
#2. Create one user with user name, password and roles. 
> db.createUser((" user" : "SA", "pwd" : "SA", "roles" : ['readWrite", "dbAdmin"]}) 


=>Press Enter 
Successfully added user: ( "user" : "SA", "roles" : [ "readWrite", "dbAdmin" I] 


Step#3:- Close mongo client and server. 
Step#4:- Start mongo server in authentication mode 
Ex:-- C:\Program Files\MongoDB\Server\3.6\bin>mongod <auth 
Step#5:- Start mongo client 
Ex:-- Cmd > C:\Program Files\MongoDB\Server\3.6\bin>mongo 
Step#6:- Switch to your db. 
>use sathya 
Step#7:- login as user. 
> db.auth("SA","SA") 


Screen Shot:-- 


Step#8:- ** Now, goto Spring Boot application and add below key=val pairs. 
application.properties:-- 

spring.data.mongodb.host=localhost 

spring.data.mongodb.port=27017 

spring.data.mongodb.database=sathya 

spring.data.mongodb.username=SA 

spring.data.mongodb.password=SA 
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application.yml:-- 
spring: 
data: 
mongodb: 

host: localhost 
port: 27017 
database: sathya 
username: SA 
password: SA 


6. Working with MongoDB Operations over Collection:-- 
-»|n general Collection is called as Data holder in JSON Format (we càn compare with 


table). 
=>To insert data into MongoDB, Repository interfaces,has provided methods like save( 


and saveAll() which returns same object updated with primary Key. 
=>PrimaryKey is String type, it is UUID format: (Universal Unique Identifier) which is 
hexa decimal number (0-9, A-F). 


#21. Folder Structure of Operation over collection in MongoDB:-- 
v us SpringBootMongoOperationOverCollection [boot] [devtools] 
v 0 src/main/Java 
v Hä com.app 
n" SpringBootMongoOperationOverCollectionApp.java 
v EH com.app.document 
[J] Employee.java 
v Hä com.app.repo 
[Å EmployeeRepository.java 
v 84 com.app.runner 
[å ConsoleRunner.java 
n" PaginationAndSortMethod.java 
DË SavelnsertMethodRunner.java 
LU src/main/resources 
Æ application.properties 
(9& src/test/java 
mA JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 
(g src 
& target 
[€] HELP.md 
=) mvnw 


5] mvnw.cmd 
[m] pom.xml 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 134 


[Raghu Sir] [NareshIT, Hyd] 


1. Collection class:-- 

package com.app.collection; 

import org.springframework.data.annotation.|d; 

import org.springframework.data.mongodb.core.mapping.Document; 


@Document 
public class Employee { 


@ld 

private String id; 

private Integer empld; 
private String empName; 
private Double empSal; 


public Employee() { 
super(); 

} 

public Employee(Integer empld, String empName, Double empSal) { 
super(); 
this.empld = empld; 
this.empName - empName; 
this.empSal = empsSal; 

} 

public Employee(String id, Integer empld, String empName, Double empSal) { 
super(); 
this.id = id; 
this:empld = empld; 
this.empName = empName; 
this.empSal = empSal; 

} 

public String getld() { 
return id; 

} 

public void setld(String id) I 
this.id = id; 

} 
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public Integer getEmpld() { 


return empld; 
} 
public void setEmpld(Integer empld) { 
this.empld = empld; 
} 
public String getEmpName() { 
return empName; 
} 
public void setEmpName(String empName) { 
this.empName = empName; 
} 
public Double getEmpSal() ( 
return empSal; 
} 
public void setEmpSal(Double empSal) 
this.empSal = empSal; 
} 
@Override 
public String toString() { 
return "Employee [id=" + id4 ", empld=" + empld + ", empName=" + 
empName +", empSal=" +empsal+ "]"; 
} 
} 
2. repository Interface:-- 
package com.app.repo; 
import org.springframework.data.mongodb.repository.MongoRepository; 
import com.app.collection.Employee; 


public interface EmployeeRepository extends 
MongoRepository <Employee, String> { ) 


3. Runner class#1:-- 
package com.app.runner; 
import java.util.Arrays; 
import java.util.List; 
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import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Employee; 

import com.app.repo.EmployeeRepository; 


@Component 
public class ConsoleRunner implements CommandLineRunner { 
@Autowired 
private EmployeeRepository repo; 
@Override 
public void run(String... args) throws Exception { 


//1. Delete Previous records 
repo.deleteAll(); 
System.out.println(" 

//2. Insert one row 
Employee e = repo.save(new Employee(10, "Uday", 34.8)); 
repo.findAll().forEach(System.out::println); 
System.out.println(” 
System.out.println(e.getld()); 


//3. Insert Bulk records 

List<Employee>emps = repo.saveAll(Arrays.asList( 
new Employee(11, "Rama", 45.7), 
new Employee(12, "Neha", 49.7), 
new Employee(13, "Raja", 42.7) 

)); 

for (Employee es:emps) { 

System.out.printIn(es.getld()); 

} 

System.out.println(" 

repo.findAll().forEach(System.out::println); 

System.out.println(" 

) 

} 
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[id=5d1516be7fa511Øbd81c8943, empName=Uday, empSal=67.76] 
[id=5d1516be7fa511Øbd81c8944, empName=Venkat, empSal=98.36] 
[id=5d1516be7fa511Øbd81c8945, empName=Neha, empSal=37.46] 


[id=5d1516be7fa5110bd81c8944, empName=Venkat, empSal=98.36] 
[id=5d1516be7fa511Øbd81c8943, = empName=Uday, empSal=67.76] 
[id=5d1516be7fa511Øbd81c8945, empName=Neha, empSal=37.46] 
[id=5d1516be7fa511Øbd81c8943, empId=10, empName=Uday, empSal=67.76] 
[id=5d1516be7fa511Øbd81c8944, empName=Venkat, empSal=98.36] 


Runner class#2:- (with save () )-- 
Case#1:- id =null, then generate ID and insert 
repo.save (new Employee(10, "Uday", 85.7)); 
Case#2:- id 1234ad is not exist then insert 
repo.save(new Employee("1234ad", 11, "Raja", 65.8)); 
Case#3:- id 1234ad is exist then update/modify 
repo.save(new Employee("1234ad", 12, "Neha", 45.6)); 


Runner code:-- for save() /Insert() method 

package com.app.runner; 

import org.springframework:beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 

import com.app.document.Employee; 

import com.app.repo.EmployeeRepository; 


@Component 
public class saveOrlnsertRunner implements CommandLineRunner { 


@Autowired 
private EmployeeRepository repo; 


@Override 
public void run(String... args) throws Exception { 
repo.deleteAll(); 
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//Save() code 


//Casett1:- id =null, then generate ID and insert 
repo.save (new Employee (10, "Uday", 85.7)); 
//Case#2:- id 1234ad is not exist then insert 
repo.save(new Employee ("1234ad", 11, "Raja", 65.8)); 
repo.findAll().forEach(System.out::println); 

//Case#3:- id 1234ad is exist then update/modify 
repo.save(new Employee ("1234ad", 12, "Neha", 45.6)); 


} 
Output:-- 


Runner class#3:- run method code (with insert()):- 
Case#1:- if id 2.null, then generate ID and insert 
repo.insert (new Employee(10, "Uday", 85.7)); 
Case#2:- if id = 1234ad is not exist then insert 
repo.insert(new Employee("1234ad", 11, "Raja", 65.8)); 
Case#3:- if id = 1234ad is exist then throw Exception 
repo.insert(new Employee("1234ad", 12, "Neha", 45.6)); 


=>Code is same as above runner code just replace save with insert. 
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--» Insert 
( id not null ) 
( id exist in db) --> Update 
( not exist ) --» Insert 


repo.insert( obj ) 
( id == null ) --» Insert 
( id not null ) 


(id exist in db) --» Exception 
( not exist ) --» Insert 


Q» What is the difference b/w save() and insert() method in MongoDB Operations? 


Save() Insert() 


=>save() define in CrudRepository. =>insert() method define in 
MongoRepository in Boot 1.7 version (not 
exist in before version). 

=>Save() method updates if ID exist in 4 =>where insert() throws Exception 
Collection As : MongoWriteException E11000 
duplicate key error collection: 
hello.employee index: -id-dup key: { : 
"1234ad”) 


NOTE:-In other cases (if id is null or id not exist) then both behaves as insert new JSON 
Row only 


** Spring Boot MongoRepository (1) supports all pagination and sort methods for 
findAll() method (same as JPA). 


3. Runner class code:-- 

package com.app.runner; 

import java.util.Arrays; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
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import org.springframework.boot.CommandLineRunner; 
import org.springframework.data.domain.PageRequest; 
import org.springframework.data.domain.Sort; 

import org.springframework.data.domain.Sort.Direction; 
import org.springframework.stereotype.Component; 
import com.app.document.Employee; 

import com.app.repo.EmployeeRepository; 


(Component 
public class PaginationAndSortMethod implements CommandLineRunner { 


@Autowired 
private EmployeeRepository repo; 
@Override 
public void run(String... args) throws Exception { 
repo.deleteAll(); 
System.out.println(" 
repo.saveAll(Arrays.asList(new Employee(10, "Uday", 67.76), 
new Employee(11, "Venkat", 98:36), new Employee(12, "Neha", 37.46) 
)); 


Optional «Employee? e = repo.findByld("5d1514b07fa51133787a2001"); 
if(e.isPresent()) { 
System.out.println(e.get()); 
} else { 
System.out.println(" not found"); 
) 


System.out.printIn(" 


repo.findAIl().forEach(System.out::println); 
System.out.println(" 
repo.findAll(Sort.by(Direction.DESC, "empsal")) 
.forEach(System.out::println); 
repo.findAll(PageRequest.of(0, 2)).forEach(System.out::println); 


) 
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Output:-- 


[id=5d1516be7fa511Øbd81c8943, empId-10, empName-Uday, empSal-67.76] 
[id-5d1516be7fa5110bd81c8944, empId-11, empName=Venkat, empSal-98.36] 
[id-5d1516be7fa5110bd81c8945, empId-12, empName=Neha, empSal-37.46] 


[id=5d1516be7fa5110bd81c8944, empName=Venkat, empSal=98.36] 

[id=5d1516be7fa5110bd81c8943, = empName=Uday, empSal=67.76] 

[id=5d1516be7fa5110bd81c8945, empName=Neha, empSal-37.46] 
Employee [id=5d1516be7fa5110bd81c8943, E empName-Uday, empSal-67.76] 
Employee [id-5d1516be7fa5110bd81c8944, empName-Venkat, empSal-98.36] 
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CHAPTERH4: SPRING BOOT WEB-MVC 


1. Introduction:-- 
=>Spring Boot has provided one starter for web application. 
=>It is similar to spring WEB MVC execution process but reduces work done by 
programmer for, 
a. Maven project creation and setup. 
b. Pom.xml dependencies and plugins. 
c. Writing common code (Applnit, AppConfig). 
d. Handle Runtime Environment and creating JAR/WARs. 


=>Such process is taken care by spring boot and called as "AutoConfiguration". 
=>Even coming to Handler Mapping is configured.by FC. 

-»ViewResovler needs not to be configured. But Programmer has to provide (Prefix 
and Suffix) using properties/yml file. 

=>FC (DispatcherServlet) is configured by spring boot and mapped to URL = "/". 


Appinit 1 


Handler i Controller (Class) 
FC O> Mapper O> URL + HttpType Model (Data) 
Client (Front ci ModelMap 


Controller) 


Disp, Servlet E? 


Ul (View) 


Data 
Rendering 


URL: / Ñ ViewResolver JSP, ... 
S ? | Prefix (loc) | Thymeleaf 
Suffix (ext) “| Velocity 


=>FC, ViewResolver, HandlerMapper taken care by Boot, Controller and Ul files should 
be defined by Programmer. 


Data Rendering:-- Reading data from Model (I) or ModelMap(C) at runtime and send 
to Ul is known as Data Rendering, It is implemented using EL Programming. 
=>Programmer should provide inputs like port number view resolver details using 
Properties or yml file. Example files like: 
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application.properties:-- 
server.port-9898 
spring.mvc.view.prefix=/WEB-INF/views/ 
spring.mvc.view.suffix=.jsp 


=>Default port no mapped to ‘8080’ by using key ‘server.port’. We can change even. 
=>Spring boot has provided 3 embedded servers. [No download and No install} 
Those are : Tomcat (default server), Jetty and Undertow. 

=>In General Tomcat container 2 engines Servlet Engine (Catalina) and JSP Engine 
(JASPER). In Spring boot, tomcat comes with only Servlet engine. That’s why it is also 
called as light weight engine that works for "DispatcherServlet", nothing else. 


=> Default Static Resource Handler is added to folder static and template which are 
provided under src/main/resources folder. 

=>To work with JSP files in Spring Boot WEB apps, we need to add dependencies in 
pom.xml. 


<dependency> 
<groupld>org.apache.tomcat.embed</groupld> 
<artifactld>tomcat-embed-jasper</artifactld> 
<scope>provided</scope> //Version taken care by Spring boot (and Tomcat) 
</dependency> 


=>To avoid/remove tomcat server (default server) from Boot application, we need to 
add <Exclusion> for Tomcat under web dependency. Given as, 


<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifact|d>spring-boot-starter-web</artifactld> 
«exclusions» 

«exclusion» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-tomcat</artifactld> 

</exclusion> 

</exclusions> 
</dependency> 
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=>To use jetty in spring boot, first we need to exclude 'tomcat', then add below 
dependency in pom.xml. 
«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-jetty</artifactld> 
</dependency> 


=>In case of ‘JBoss Undertow Server’ add below dependency. 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-undertow</artifactld> 
</dependency> 


=>Tomcat provided by Apache. 

=>Jetty Provided by Eclipse. 

=>Undertow provided by JBoss. 

=>Final packing of Spring Boot Application: after coding and unit testing, our project 
will be converted to JAR/WAR based on:«packing» type selected while creating project. 


Execute commands:- 

Step#1:- Do JDK setup. 

Step#2:- Clear target folder. 

Step#3:- Generate jar/war file. 

=>Refresh target folder after message “build success”. 


=>If pom.xml contains <packing>war</packing> then it will be converted to 
[ProjectName]-[version].war 

=>Else it is. considered as jar 

[ProjectName]-[version].jar 


-»To indicate Spring container, spring f/w has provided two container interfaces. 
Those are. 

a. BeanFactory (I) [Legacy] 

b. ApplicationContext (I) [new] 
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=>In Spring boot programming, for stand-alone type application impl class used 
"AnnotationConfigApplicationContext". 

=>For Spring Boot web and related application impl class used: 
"AnnotationConfigServletWebServerApplicationContext". 


-»|n case of Spring Application for web Programming Programmer has to define 
Configuration code as. 

Ex:-- 

(Q Configuration 

@ComponentScan (basePackage=”---“) 

public class AppConfig {----} 


=>Here, basePackage must be provided by programmer. If we are using Spring boot 
then ‘basePackage’ is set to Spring Boot Starter class package. 

=>All our classes which are annotated with Stereotype annotation must be under 
starter class package or its sub package. 

=>All our classes which are annotated with stereotype annotations must be under 
starter class manually. It is not a good approach. 


=>We can run Starter class only one time if type is web application with one port 
number. 
=>If we want to run again, then must stop last process which is already running. 
->Goto Console option. 
->Look at Console Symbol. 
->Click on DropDown (In case of multiple). 
->Click on Red Color Box Symbol (Stop Symbol). 


Diagram:-- 


EI Console 53 f ^ a| E BB ES EE rg Mi». B4: ^ e 


pss NUT sd d 
Å Click on This Option to 
Remove Launch Close All en pti 
(Close) see all Console Views 
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P" 
http://localhost:9988/MyApp/show 


al 


Protocal IP Addr Project Name Resource Path 
(Host no) ( Context-Path ) 


=>URL gets changed from server to server where as URI remains same. 

=>If URL doesn’t contain any PORT number then default mapped to ‘80’ [HTTP Default 
port number]. 

Ex:-- http://locahost/MyApp/show 

->In above example PORT number is : 80 

***It means if server is running on PORT number: 80, then PORT number not required 
to write in URL. 


Ex#1:-- 

application.properties:-- 
server.port=9898 
server.serviet.context-path=/myapp 
spring.application.namezSAMPLEAPP 


-»then sample URL : http://localhost:9898/myapp 


Ex#2:-- 

application.properties:-- 
server.port=80 
server.serviet.context-path=/myapp 


=>then sample URL: http://localhost:80/mya or 


http://localhost:/myapp 
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@ localhost/myapp/emp/show x + 


€ Q (Y  Q localhost/myapp/emp/show 


M Gmail D YouTube 4A Online Courses - A... ki Online Tests - Onlin... 


Welcome to Boot!! 


Welcome App:Fri Jun 28 18:18:26 IST 2019 


Ex#3:-- 
application.properties:-- 
server.serviet.context-path=/myapp 


=>Then Sample URL: http://localhost:8080/myapp 


Q>Where to place CSS/JS/HTML files in Spring Boot web applications? 


SpringBootWebMvc 


* css, *.js, *.html... etc. 


UI Files (Dynamic Tech) 
Thymeleaf, Velocity, ... etc 


Coding Steps:-- 
Step#1:- Create one Spring Boot Starter application and choose dependencies ‘Spring 
Web Starter’. 


Spring Boot Web-MVC Dependency:-- 
<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
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#22. Folder Structure of WEB-MVC Project:-- 
v å SpringBootWebMvc [boot] [devtools] 
v LU src/main/java 
v 84 com.app 
[J] SpringBootWebMvcApplication.java 
v 84 com.app.controller 
[J] EmployeeController.java 
LP. src/main/resources 
& static 
(>> templates 
Æ application.properties 
LP. src/test/java 
må, JRE System Library [JavaSE- 1.8] 
må Maven Dependencies 
& src 
v & main 
v (> webapp 
w 2 WEB-INF 
wv & views 
Home jsp 
& test 
& target 
jw) HELP.md 
=) mvnw 
[=] mvnw.cmd 
[m] pom.xml 


Step#2:- Open pom.xml file and add below dependency to work with JSP pages only. 


<dependency> 
«groupld»org.apache.tomcat.embed«/groupld» 
<artifactld>tomcat-embed-jasper</artifactld> 
<scope>provided</scope> 

</dependency> 


Step#3:- Define application:properties given below 
## Server keys ## 

server.port=9898 
server.serviet.context-path=/myapp 

## View Resolver Keys HH 
spring.mve.view.prefix=/WEB-INF/views/ 
spring.mvc.view.suffix=.jsp 


Step#4:- Create folders 
a. webapp folder under main 
b. WEB-INF under webapp 
c. views under WEB-INF 
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Stepit5:- Define Controller class under 'src/main/java' 

package com.app.controller; 

import java.util.Date; 

import org.springframework.stereotype.Component; 

import org.springframework.ui.Model; 

import org.springframework.web.bind.annotation.RequestMapping; 


(Component 
@RequestMapping("emp") 
public class EmployeeController { 
@RequestMapping("show") 
public String showPages(Model m) { 
m.addAttribute("msg", "Welcome App:" +new Date()); 
return "Home": 


) 

Step#6:- Define JSP Page under ‘views’ folder 
=>Right click on ‘views’ folder => new => other 
=>Search and choose ‘JSP file’ => Next 
=>Enter name ex ` Home.jsp 


Home.jsp:-- 

<html><body><h2>Welcome to Boot! !</h2> 
${msg} 

«/body»«/html» 

** Run Starter class and Enter URL in Browser 

http://localhost:9898/myapp/emp/show 


Output:-- 


@ localhost9898/myapp/emp/sho. X T 


€ C Q Q localhost9898/myapp/emp/show 


M Gmail 39 YouTube 4A Online Courses - A... Ti Online Tests - Onlin... 
Welcome to Boot!! 


Welcome App:Fri Jun 28 18:12:43 IST 2019 
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Q»What is the difference between Model (I) and ModelMap (C) ?. 


A» ModelMap:-- It is a shared Memory holds data in keyzval which allocates 
memory based on data added to it In simple onDemand Memory Creation. 

B» Model:-- Model also similar to ModelMap, but un-used key=val pairs (at Ul) are 
removed from memory. 


NOTE:-- In above example "Applnt" and AppConfig" are provided by spring Boot. 
Annotation like 9 EnableWebMvc, 9 ComponentScan, (9 PropertySource not required 
to provide. 


Spring Boot Development to Deployment Process (End-to-end Application process) :- 
Part#1:- WEB MVC «Data JPA + ORACLE DB (or any Embedded Data). 

Part#2:- Ul Design (Bootstrap). 

Part#3:- Cache Management. 

Part#4:- Email configuration programming. 

Part#5:- Logging, UnitTesting and Integration with.GIT. 

Part#6:- Cloud deployment (PCF =pivotal Cloud foundry). 


Design:- 
Register.jsp Model class Data.jsp 


CODE: | “app. | ID |CODE NAME | OPERATIONS 


+ Product 


NAME: sd - id : Integer 10 | AB | Mobile | Edit | Delete 
- code : String 11 | XY | Laptop | Edit | Delete 
COST: Ir - name : String 

- gst : Double 


GST: - note : String 


//def const PRODUCTTAB 


NOTE: set, get.. toStrin 
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UML Diagram:-- 


com.app.controller |( C) com.app.service 


* ProductController * ProductService 


Part#1:- Setup and code files:-- 
Step 1:- Create a web project with dependencies web, spring data jpa, lombok, mySQL 
h2 or any database dependency (Oracle), jstl, jasper, hikari. 


Step#2:- application.properties 
DataSource, JPA, Server, Mvc (Suffix, Prefix) 


Step#3:- Model class (Product). 

Step#4:- ProductRepository Interface. 
Step#5:- ProductService and Servicelmpl. 
Step#6:- ProductController. 

Step#7:- Ul Files : Register.jsp, Data.jsp. 
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#23. Folder Structure of MVC Mini Project (Using Oracle DB, Tomcat Server, Lombok 


API, Data JPA) :-- 


v as SpringBootWebMvcJPAOracleLomboklntegrationProgram [boot] [devtools] 
v LÉI src/main/java 
v 83 com.app 
n" SpringBootWebMvcJpaOracleLomboklntegrationProgramApp.java 
84 com.app.controller 
[J$ ProductController.java 
BB com.app.model 
[J] Product.java 
H3 com.app.repo 
[Å ProductRepository.java 
ER com.app.service 
[Å ProductService.java 
84 com.app.service.impl 
på EmployeeServicelmpl.java 
v  src/main/resources 
LG META-INF 
& static 
(& templates 
A application.yml 
(9&. src/test/java 
mA JRE System Library [JavaSE- 1.8] 
m\ Maven Dependencies 
& src 
& target 
[€] HELP.md 
B mvnw 
[SS] mvnw.cmd 
[m] pom.xml 


1. application.properties:-- 
##Server## 

server.port=2019 
server.servlet.context-path=/myapp 


HHWEB MVCHH 


spring.mvc.view.prefix=/WEB-INF/views/ 


spring.mvc.view.suffix=.jsp 


##DataSource## 
spring.datasource.driver-class-name=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 
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HHJPAHH 
spring.jpa.show-sql=true 
spring.jpa.hibernate.ddl-auto=create 


spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.Oracle10gDialect 


spring.jpa.properties.hibernate.format_sql=true 


application.yml:-- 
##Server## 
server: 
port: 2019 
servlet: 
context-path: /myapp 


HHWEB MVCHH 
spring: 
mvc: 
view: 
prefix: /WEB-INF/views/ 
suffix: .jsp 


##DataSource## 
datasource: 
driver-class-name: oracle.jdbc.driver.OracleDriver 
url: jdbc;oracle:thin: @localhost:1521:xe 
username: system 
password; system 


HHIJPAHH 
jpa: 
showasaql: true 
hibernate: 
ddl-auto: create 
properties: 
hibernate: 
dialect: org.hibernate.dialect.Oracle10gDialect 
format_sql: true 
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F3 :- Goto code (Go from usage to definition). 
FA :- See all Implementation Interface / class. 
Ctrl + shift + R :- Enter full name 


2. Model class (Product.java):-- 

package com.app.model; 

import javax.persistence.Column; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 
import javax.persistence.ld; 

import javax.persistence.Table; 

import lombok.Data; 


@Entity 
//@Table(name="PRODUCTTAB") 
@Data 

public class Product { 


//Qld 
@Column(name="id") 
@GeneratedValue 
private Integer id; 

(9 Column(namez"code") 
private String code; 


(9 Column(name-"name") 
private String name; 

(0 Column(namez"cost") 
private Double cost; 

(9 Golumn(namez"gst") 
private String gst; 
@Column(name="note") 
private String note; 
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3. Repository Interface (ProductRepository.java):-- 

package com.app.repo; 

import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.stereotype.Repository; 

import com.app.model.Product; 


@Repository 

public interface ProductRepository extends JpaRepository «Product, Integer? / 
Product getProductByld(Integer id); 

} 

4. Service Interface (ProductService.java):-- 

package com.app.service; 

import java.util. List; 

import com.app.model.Product; 


public interface ProductService { 


public Integer saveProduct(Product p); 
public List<Product> getAllProducts(); 
public void deleteProduct(Integer id); 
public Product getProductByld(Integer id); 
) 
5. Service Impl class (ProductServicelmpl.java):-- 
package com.app.service.impl; 
import java.util. List; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Service; 
import org.springframework.transaction.annotation.Transactional; 
import.com.app.model.Product; 
import com.app.repo.ProductRepository; 
import com.app.service.ProductService; 


@Service 

public class EmployeeServicelmpl implements ProductService { 
@Autowired 
private ProductRepository repo; 
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//1. Save method 
@Transactional 
public Integer saveProduct(Product p) { 
//calculations here.. 
//gstAmt= cost*gst/100 
//totalAmt=cost+ gstAmt - disc 
p=repo.save(p); 
return p.getld(); 
} 
//2. Get all Product details from Database 
@Transactional(readOnly= true) 
public List<Product> getAllProducts() { 
return repo.findAll(); 
} 
//3. Delete Record based on ID 
@Transactional 
public void deleteProduct(Integer id) { 
repo.deleteByld(id); 
} 
//4. Get Record based on ID 
@Transactional 
public Product getProductByld(Integer id) { 
return repo.getProductByld(id); 
} 
} 
6. Controller class (ProductController.java):-- 
package com.app:controller; 
import java.util.List; 
import org:springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Controller; 
import org.springframework.ui.Model; 
import org.springframework.web.bind.annotation.ModelAttribute; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RequestMethod; 


import org.springframework.web.bind.annotation.RequestParam; 


import com.app.model.Product; 
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import com.app.service.ProductService; 


(9 Controller 
@RequestMapping("/emp") 
public class ProductController { 


@Autowired 
private ProductService service; 


//1. Show Product Form with Backing Object 
@RequestMapping("/reg") 
public String showReg(Model map) { 
//Form Backing Object 
map.addAttribute("product", new Product()); 
return "Register"; 
) 
//2. Read Form Data on click submit 
@RequestMapping(value="/save",method=RequestMethod.POST) 
public String saveData(@ModelAttribute Product product, Model map) 
{ 
//call service layer 
Integer id=service.saveProduct(product); 
map.addAttribute("message", "Product 
//clean Form Backing Object 
map.addAttribute("product", new Product()); 
return "Register"; 


+id+"' created!!"); 


) 
//3. Fetch all Rows from DB to UI 
(Q9 RequestMapping("/all") 
public String showAll(Model map) { 
//fetch all rows from DB 
List<Product> obs=service.getAllProducts(); 
//send to UI 
map.addAttribute("list", obs); 
return "Data"; 


} 
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//4. Delete row based on ID 


@RequestMapping("/delete") 
public String remove(@RequestParam Integer id) { 
//delete row based on ID 
service.deleteProduct(id); 
//response.sendRedirect 
return "redirect:all"; 
} 
//5.Show edit Page 
@RequestMapping(value="edit") 
public String showEdit(@RequestParam Integer id, Model map) 
{ 
//Load Objet from DB 
Product p =service.getProductByld(id); 
//From BACKING OBJECT 
map.addAttribute(" product", p); 
map.addAttribute("Mode", "EDIT"); 
return "Register"; 


} 

7. Home.jsp:-- 

<%@ page language="java" contentType="text/html; charset=IS0-8859-1" 
pageEncoding="ISO-8859-1"sisELIgnored="false"%> 

<%@taglib prefix="form" uri="http://www.springframework.org/tags/form" %> 

«IDOCTYPE html? 

<html><head> 

<meta charset="ISO-8859-1"> 

<title>Insert title here</title> 

</head> 

<body> 

<h3>WELCOME TO PRODUCT REGISTER</h3> 

<form:form action="save" method="POST" modelAttribute="product"> 

<pre> 

CODE : «form:input path="code"/><br> 

NAME : <form:input path="name"/><br> 

COST : «form:input path="cost"/><br> 
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GST :<form:select path="gst"><br> 
<form:option value="5">5%-SLAB</form:option> 
<form:option value="12">12%-SLAB</form:option> 
<form:option value="18">18%-SLAB</form:option> 
<form:option value="22">22%-SLAB</form:option> 
<form:option value="30">30%-SLAB</form:option> 
</form:select><br> 
NOTE : <form:textarea path="note"/><br> 
<input type="submit" value="CREATE PRODUCT"/> 
</pre> 
</form:form> 
S{message} 
</body> 
</html> 
8. Data.jsp (To Display all records in browser):-- 
<%@ page language="java" contentType- "text/html; charset-zISO-8859-1" 
pageEncoding="ISO-8859-1"%> 
<%@taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %> 
«IDOCTYPE html» 
«html» 
«head» 
«meta charset="IS0-8859-1"> 
«title»Insert title here«/title» 
«/head» 
«body» 
<h3>WELCOME.TO PRODUCT DATA</h3> 
«table» 
<tr> 
<th>ID</th> 
<th>CODE</th> 
<th>NAME</th> 
<th>COST</th> 
<th>GST</th> 
<th>NOTE</th> 
<th colspan=2>OPERATIONS</th> 
</tr> 
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<c:forEach items="S{list}" varz"ob"» 
<tr> 
<td><c:out value="S{ob.id}"/> </td> 
<td><c:out valuez"S(ob.code]"/» </td> 
<td><c:out valuez2"S(ob.name]"/» </td> 
«td»«c:out value="${ob.cost}"/> </td> 
<td><c:out value="S{ob.gst}"/> </td> 
<td><c:out value="${ob.note}"/> </td> 
<td> 
<a href="delete?id=${ob.id}">DELETE</a> 
<a href="edit?id=S{ob.id}">EDIT</a> 
</td> 
</tr> 
</c:forEach> 
</table> 
«/body»«/html» 
=>Run the application and type below URL ane. Dy one 
1>http://localhost:2019/myapp/emp/re 
2»http://localhost:2019/myapp/empf/all 


Output:-- 
€ Cf © localhost2019/myapp/emp/save 
M Gmail D YouTube 4A Online Courses - A... ki Online Test 
WELCOME TO PRODUCT REGISTER 
CODE : APPX 
NAME : APPLE X 
COST : 98000 


GST : |5%-SLAB v 


It is a Good Product. 


NOTE : 


| CREATE PRODUCT | 


Product '2' created!! 
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Code: For Edit Operation :-- 


Step#1:- Add below Hyperlink in Data.jsp 


<td><a href="edit?id=S{ob.id}">EDIT</a></td> 


Step#2:- Add below method in ProductController 
//5.Show Edit Page 
@RequestMapping("edit") 
public String showEdit(@RequestParam Integer id, Model map) 
{ 
//Load Objet from DB 
Product p =service.getProductByld(id); 
//From BACKING OBJECT 
map.addAttribute("product", p); 
map.addAttribute("Mode", "EDIT"); 
return "Register"; 


#3:-- Do below modifications in "Register.jsp" Add code:- 

<% @taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core"%> 

Under <form>after<pre> tag) 

<pre> 

ID : «form:input path="id" readOnly="true"/> 

<c:if> 

=>In button, at submit button place 

<c:choose> 

<c:when,test="S{'EDIT' eq Mode)"> 

<inputtype="submit" value="UPDATE"/> 

</c:when> 

<c:otherwise> 
<input type="submit" value="CREATE"/> 

</c:otherwise> 

</c:choose> 


=>After Adding above code in Home.jsp:-- 
<%@ page language="java" contentType="text/html; charset=IS0-8859-1" 
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pageEncoding="ISO-8859-1" isELIgnored="false" %> 

<%@taglib prefix="form" uri="http://www.springframework.org/tags/form" %> 

<%@taglib prefix="c" uriz"http://java.sun.com/jsp/jstl/core"96» 

<!DOCTYPE html> 

«html»«head» 

«meta charset="ISO-8859-1"> 

<title>Insert title here</title> 

</head><body> 

<h3>WELCOME TO PRODUCT REGISTER</h3> 

«form:form action="save" method="POST" modelAttribute="produet"> 

<pre> 

ID : <form:input path="id" readOnly="true"/><br> 

CODE : «form:input path="code"/><br> 

NAME ` «form:input path="name"/><br> 

COST : «form:input path="cost"/><br> 

GST :<form:select path="gst"><br> 
«form:option value="5">5%-SLAB</form:option> 
<form:option value=412">42%-SLAB</form:option> 
<form:option value="18">18%-SLAB</form:option> 
form option, value="22">22%-SLAB</form:option> 

</form:select><br> 
NOTE : «form:textarea path-2noté"/»«br» 
«c:choose» 
«c: when test="S{'EDIT\eq Mode)"> 
«input type="submit" value="UPDATE"/> 
</c:when> 
<c:otherwise> 
<inputitype="submit" value="CREATE"/> 

</c:otherwise> 

</c:chooSe> 

</pre> 

</form:form> 

S{message} 

«/body»«/html» 

*)choose-when-otherwise (JSTL Core Tags) behaves as switch-case in sample. Here 

‘test=’ indicates condition check (Boolean). 
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2. Hot Deployment using DevTools:-- 

=>If we do any modification in application files after starting server, Boot will not 
update them into server (war/jar) unless we started i.e. to see changes "STOP and 
START" server again. 

=>To avoid this process "Spring Boot DevTools" are introduced which runs as parallel 
execution and links to war file. 

=>It is also called as HotDeployment/ HotSwapping. This process is used only-to save 
development time not recommend using in Production. 

=>DevTools executions LiveReload in server on port 35729 


Dependency:-- 

«dependency» 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 

<dependency> 

=>Choose Spring DevTools while creating your project. 


Diagram:-- 
App PORT-: 8080 
compiled build deploye 


Place in Server 


A. java A.class -.jar 
B. java B.class -.war E 
C. java C.class 


DevTools 


Modified 
Files only [75 


C.java 


PORT : 35729 


Deployment:-- Place jar/war in server and start server. 
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HotDeployement:-- Without stopping server, update only new files into jar/war which 
is in server. 

NOTE:-- 

1. To change PORT Number use key 

spring.devtoolds.liveload.port---- 

2. By default few files are not re-loaded by devTools 

Given using key "spring.devTools.restart.exclude" 


Locations are:- 

META-INF/maven/** META-INF/resources/**, 
resources/** static/**, 

public/** template/**, 

** /*Test.class ** /'*Tests.class, 


git.properties, META-INF/build-info.properties 


1. To avoid extra files which need to be re-loaded can be given key (with example 
values) spring.devtools.restart.additional-exclude=/sample/app.properties 


-»To specify location which need to be included for re-loading (key-val example) use 
key: spring.devtools.restart.additional-paths=static/**, templates/* * 


3. Thymeleaf (UI):-- 

=>It is a Ul technologyused to implement Dynamic web pages with Lightweight UI 
engine. 

-»Compared to JSP its coding and memory is less and execution is faster. 

=>JSP (JASPER) is a heavy weight engine; Thymeleaf is a light engine (less memory). 


JSP Work flow:-- 
a>Translation Phase 
b»Compilation Phase 
c>Execution Phase 


a>Translation:-- In this phase both static content and dynamic content are converted 
to JAVA format. 

b»Compilation:-- JASPPER converts  .javafile into .class format (heavy weight file 
- static code in dynamic format). 
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Execution:--  .class is loaded into server and Servlet execution process is started. 


Here multiple objects are created like config, contex, Servlet, Request, Response... etc. 


Home.jsp Home jsp.java Home jsp.class 


service () 


Thymeleaf work flow:-- 

=>Boot supports working with Thymeleaf Ul engine which converts only Dynamic 
content into its equal java code, static content is placed as it is. 

=>Dynamic content will be converted to java format and then compiled, finally 
executed and mixed with static output. 

-»|t may read data from spring container using Thymeleaf EL. 


Thymeleaf Engine 


Dynamic Content . : 
( Java) (_.class ) (RUN) Container 


«div th : text= "$tename)"> </div> Java Code E Compile o> Execute 
<input type=" " th : field="*{ename}"/> 

Output 
Static Content 


<h1>Welcome to App</h1> Static > Output > Final 
Content Output 


=>To enable Thymeleaf Ul in Spring boot apps add below starter in pom.xml. 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-thymeleaf</artifactld> 
</dependency> 


=>Thymeleaf tags(code) starts with prefix “th”. 
Ex:- th:action, th: hreaf, th:object ... etc. 

-»Thymeleaf supports Symbols like ‘@’, ‘$’, and **' for dynamic coding. 
@{url}, S{EL},  *(Link] 
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=>Here @{ ) Symbol indicates base URL/Upto contextpath. 
Consider example URL : http://localhost:8080/mya 
Can be written using Thymeleaf as : @{/emp/reg}. 


-»Using css file in Thymeleaf 
<link rel=”stylesheet” th:href=” (9 (/css/myui.css]"/» 


-»Using Java script files in Thymeleaf 
<script type="text/javascript” th:srcz" ( (/js/jquery.js]" ></script> 


=>Using forms in Thymeleaf: 
«form action ="#” th:action=” (9 (/student/register]".... 


-»using Hyperlinks in Thymeleaf: 
«a th:hreaf=”  (/student/export]" EXPORT</a> 


=>Here SL } symbol indicates EL in Thymeleaf--It supports data reading from spring 


container(may read data from memory). 


=>Ul form can read data using ModelAttribute; Text Data, can be taken from 


modelMap or a Collection data.can be read using for each loop... by using EL. 


Spring Container 


<form th:action="@{url}" Employee 
th:object="${employee}" 

(ModelAttribute) 

.....</form> 


(forEach loop) 
th:each="ob:S{list}" 
ModelMap 


naet -'Slename)' 


/> (Read and Print) 


=>Here *( } Symbol indicates link to variable/Property in ModelAttribute. This is used 


incase of UI forms. 
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UI (Form) Spring Container 
Text Input model Attribute 


empName- 
«input type="text" empDept= 
th:field ="*{empName}"/> 


<select 
th:field="*{empDept}"> 


</select> 


Data Exchange between UI and Controller using Thymeleaf:-- 

=>We can send data from controller to Ul using ModelMap. Here, Thymeleaf Ul reads 
data using EL and TH NAMESPACE. 

=>To use Thymeleaf tags we should provide Thymeleaf Engine Location to current UI 
page, as: 

«html xmlns:thz"http://www.thymeleaf.org"/» 


templates 


=>To read data ModelMap and print at Ul used Thymeleaf code. 
th:text="S{key}" 

Using any Html tag example 

«div th:text="S{message}"></div> 

<span th:text="Sfemp}"></span> 

<td th:text="Sfob.empld}"></td> 


=>To read collection data and Iterate (loop) use Thymeleaf code. 
th:each=”tempvar:S(CollectionKey)” 
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Example:-- 

«tr th:eachz"ob:S(products]"» 

«td th:text="Sfob.prodCode)"></td> 
«td th:text="Sfob.prodCost)"></td> 
</tr> 


Code:-- 

Step#1:- Create one Spring boot Starter Project 
Name : SpringBootWebMVCWithThymeleaf 
Dependencies : Web, Thymeleaf 


#24. Folder Structure of Thymeleaf Application:-- 
v å SpringBootWebMVCwithThymeleaf [boot] [devtools] 
v LÉI src/main/java 
v Ei com.app 
på SpringBootWebMvCwithThymeleafApp.java 
v Hä com.app.controller 
D? EmployeeController.java 
v $ com.app.model 
[J] Employee.java 
v (9& src/main/resources 
& static 
v (5 templates 
Data.html 
Info.html 
Register.html 
Æ application.properties 
@ src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
[=] mvnw.cmd 
[v] pom.xml 


1. Model class:-- 
package com.app.model; 


import lombok.Data; 
import javax.persistence.ld; 
import javax.persistence.Table; 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


Page 169 


[Raghu Sir] [NareshIT, Hyd] 


@Data 

@Entity 
@Table(name="employeeTab") 
public class Employee { 


@ld 
private Integer empld; 
private String empName; 
private Double empSal; 
} 
2. Controller class:-- 
package com.app.controller; 
import java.util.Arrays; 
import java.util. List; 
import org.springframework.stereotype.Controller; 
import org.springframework.ui.ModelMap; 
import org.springframework.web.bind.annotation.ModelAttribute; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind:annotation.RequestMethod; 
import com.app.model.Employee; 


(Q9 Controller 
public class EmployeeController ( 


@RequestMapping("/reg") 
public String regPage(ModelMap map) { 
//Form Backing Object 
Employee e= new Employee(); 
map.addAttribute("employee", e); 
return "Register"; 
) 
@RequestMapping(value="/save", method=RequestMethod.POST) 
public String saveData((? ModelAttribute Employee employee, ModelMap map) 
{ 
map.addAttribute("emp", employee); 
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return "Info"; 
} 
@RequestMapping("/all") 
public String showDates(ModelMap map) { 
map.addAttribute("message","Hello UI"); 
List<Employee> emps=Arrays.asList( 
new Employee(10, "Uday",2.2), 
new Employee(11, "Venkat",6.3), 
new Employee(12, "Neha",9.8) 
) 
map.addAttribute("list", emps); 
return "Data"; 


) 

Step#3:- Ul Pages (Under templates folder) 

a. Register.html:-- 

«html xmlins:th="http://www.thymeleaf/"> 

<body><h3>Welcome to Register Page</h3> 

«form action="#" method="post" th:action="@f/save}" th:object="Sfemployee)"> 


ID : <input type="text" thifield="ffempld)"><br><br> 
NAME : <input type="text” thafield="*{empName}"><br><br> 
SALARY : <input type="text" thefield="*{empSal}"><br><br> 


<input type="submit" value="Create"/> 
</form> 
</body>&thtml> 


b. Info.html:-- 
«html xmins:th="http://www.thymeleaf.org/"> 
«body» 

Your form data is : <div th:text="Sfemp)"></div> 
«/body» 
«/html» 


c. Data.html:-- 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 171 


[Raghu Sir] [NareshIT, Hyd] 


«html xmlIns:thz"http://www.thymeleaf.org/"» 
<body><h3>Welcome to data Page</h3> 
<span th:text="S{message}"></span> 
<table> 
<tr> 
<th>ID</th> 
<th>NAME</th> 
<th>SALARY</th> 
</tr> 
«tr th:each="ob:Sylist)"> 
<td th:text="Sfob.empld)"></td> 
<td th:text="Sfob.empName)"></td> 
<td th:text="Sfob.empSal)"></td> 
</tr> 
</table> 
«/body»«/html» 


Execution:-- Run the application and type below urls. 
1>http://localhost:2017/myapp/employee/re 
2>http://localhost:2017/myapp/employee/all 


NOTE:-- 

#1:-- Here th:field="*(variable)” links one form Input /select/text area with one 
ModelAttribute( Form.Backing Object) variable. 

Example, consider below code 

<input type="text” th:field=”*{empld}’> 

Then it looks likes 


LEN CAM 
100 empld = 100 


#2:-- At «form» tag level we need to provide URL (action) using format. 
th:actionz" (9 (/path]" 
Ex:-- «form.... th:action="@{“save”}...> 
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At runtime (9 will be replaced with full path (base Url) 


ex:-- http://localhost:9898/save 


#3:--To indicate ModelAttribute (Form Backing Object) use syntax: 
th:object-"S(modelAttribute(name)" 
Ex:-- «form... th:object=”S{employee}” ></form> 


-»|t create two way binding. It means form data will be converted to object and object 
data can be shown at Ul form. 


#4:--All these Thymeleaf tags/attributes are defined in Thymeleaf engine. Its location 
(xml Namespace) must be provided at UI file level using code: 
«html xmlns:thzhttp://www.thymeleaf.org/» 


Thymeleaf Sample code:-- 

Ha :-- Link CSS file with Ul file 

<link rel="stylesheet” th:href-" @ {/--/---.class}’> 

#b :-- Link Javascript files with Ul file 

<scpript type=” text/javascript” th:src="@{/, / .jsY'«/script» 


#c :-- Define one form. 
<form action = “#” th : action =,“@{/url}” th: object = "S(modelClassObject]"» 
Hd :-- Input field (variable) linking 
<input type="—" th : field =“* {variable}”/> 
He :-- Display text taken from container 
<span th: text = "SImessage)”></span> 
Hf :-- Read List (Collection) and print using for-each 
«tr th : each -"ob : S(list]"» 
<td th.:text -"S(ob.variable]"»«/td» 
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4. Cache Management in Spring Boot:-- 

-»Cache is Temp memory used at application side to reduce network calls between 
Application and Database for commonly accessed data. 

=>Caches are used to save time for network calls that improves the app performance. 
=>Cache should never hold large data, apply only for few modules which are accepted 
more times by client. 

***Do't apply cache for findAll() type method 


BootApp 


get(101) 


Temp. Memory 


HazelCast Cache 


=>To implement Cache Management In Spring Boot Application. We should use any 
one vendor. ex: HazelCast Cache 

=>First, we need to indicate "Create Cache Memory at application side, using class 
Config (com.hazelcast.config)". 

***This Cache Memory can also be called as "HazelCast Instance". 

=>To enable cache forone module, use MapConfig(C) object and provide details like 
“name, lifeTime, cacheSize, Eviction...” one time. 

-»This MapConfig (C) can be repeated for multiple module [i.e one module = one 
MapConfig object]. 

=>MapConfig stores data in key=val format Here keyzPrimaryKey (ID) and val=Model 
class object. 


=>EvictionPolicy is an enum defined with Eviction possible values. It means removing 
one object from cache based on Condition. 
=>EvictionPolicy Possible values and meaning are. 

LRU:- Least Recently used. 

LFU:- Least Frequently Used. 

NONE:- Don't remove any Object. 

RANDOM:- Any one Object. 
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Frequency:-- No. of times object is accessed. 
Recent:-- Which is seen last in order (or) latest object. 


Ex: rows Selected 
9,10, 11, 12 


View Data in Order Frequency 


10 1 times 


10 Eviction bi nS 
2 times 


Random E 2 times 

(any one will be 

removed) 11 den LRU (Removed) 
12 
9 «I LFU (Removed) 
10 


Here 9 has less 
(Least Frequency) 


UML DESIGN:-- 


com.hazelcast 
+ Config 
- mapConfigs: Map<String, MapConfig> 
+ addMapConfig (MapConfig mapConfig) 


+ MapConfig 


- name: String 
- evictionPolicy: EvictionPolicy 
- timeToLiveSeconds: int 


=>Here, Config is used to create Cache Instance where as MapConfig is used to module 


memory. Example, looks like below. 


Hazelcast-cache Config :-- It is a 3 party Cache configuration process, supported for 


any java application caching. 
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HazelCast Instance 


( Config ) 


1 Module = 
MapConfig 


LECT 


name : emp-cache 
size : 200 


time : 2000 Second 
eviction : LRU 


Step#1:- Provide Dependencies for Starter-cache, HazelCast and Hazelcast-spring 
integration. 
-»Choose Spring cache abstraction dependency 


«dependency» 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-cache</artifactld> 

</dependency> 

<dependency> 
<groupld>com.hazelcast</groupld> 
<artifactld>hazelcast</artifactld> 

</dependency> 

<dependency> 
<groupld>com. hazelcast</groupld> 
<artifactld>hazelcast-spring</artifactld> 

</dependency> 


Step#2:- On starter class level we need to specify enable annotation for Cache 
Management. 
@EnableCaching 


Step#3:- Model class which needs cache support must implement one interface 
java.io.serializable 


Ex:-- class Employee implements Serializable { } 
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Step#4:- Define Java config class for HazelCast Cache Configuration and MapConfig 
Objects code looks like: 
-» |n application write Java configuration code for Config (C) (com.hazelcast). 


package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 
import com.hazelcast.config.Config; 

import com.hazelcast.config.EvictionPolicy; 

import com.hazelcast.config.MapConfig; 

import com.hazelcast.config.MaxSizeConfig; 

import com.hazelcast.config.MaxSizeConfig.MaxSizePolicy; 


(9 Configuration 
public class MyCacheConfig ( 


(Bean 
public Config cacheConfig() ( 
return new Config() 
.setinstanceName("hazelCast-instance") 
.addMapConfig( 
new MapConfig() 
.setName("emp-cache") 
.setTimeToLiveSeconds(2000) 
.setMaxSizeConfig( 
new MaxSizeConfig(200, MaxSizePolicy.FREE HEAP SIZE)) 
.setEvictionPolicy (EvictionPolicy.LRU) 
), 
M 
Step#5:- At service Layer methods need to apply cache annotation given by spring. 
a. @Cacheable:- This one must be applied over select method (getOneByld). 
b. @CacheEvict:- This one must be applied over delete method (deleteByld). 
c. @CachePut:- CachePut annotation is used to update object in cache before 
updating in Database. 
A >Over getOne (findOne) method @Cacheable(value=”cache-name”, key=”#PKId”) 
b>Over delete method (delete byld) @CacheEvict(vale=”cache-name”, key="#PKId”) 
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(Q Service 
public class Employee ( 


@Cacheable (value="emp-cache", key="#empld") 
public Employee getOneEmployee(Integer empld) { 
//select * from empTab where eid=? 
} 
@CacheEvict(value="emp-cache", key="#empld") 
public void deleteByld(Integer empld) { 
//delete * from emptab where eid=? 
H 


Spring Boot Application#2:-- 
Dependencies: Oracle, Spring Data JPA, Spring WEB, Thymeleaf and Lombok, DevTools. 


Coding order:-- 
1. Model class : Employee.java 
2. Repository : EmployeeRepo.java 
3. Service (I) : IEmployeeService 
And Impl (C) : CustomerServicelmpl.java 
4. Controller : EmployeeController 
5. Ul : a. Register.html 
b. Data.html 
c. View.html 


Note:-- 

1. Thymeleaf UI default prefix is "template" folder and suffix is ".html". 

2. URL-Rewriting:- Creating URL with static path and dynamic path. 
Ex:-- @{/employee/delete/{id}=S{ob.custld}}} will be converted to (ex) 
http://... Employee/delete/101 

3. To read this ID value in Controller, use Path Variable Annotation Syntax: 
(9 PathVariable Integer id 

4. AtServicelmpl (C) need to apply Transaction Management using annotation: 
@Transactional (readOnly=true) for select 
@Transactional for non-select methods 
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#25. Spring Boot Application for Cache Implementation:-- 


v KR SpringBootHazelCastCache [boot] [devtools] 
v @ src/main/java 
v $ com.app 
118 SpringBootHazelCastCacheApplication.java 
v = com.app.config 
på MyCacheConfig.java 
v E com.app.controller 
Bf EmployeeController.java 
v E com.app.model 
[J] Employee.java 
v E com.app.repo 
[Å EmployeeRepository.java 
v HB com.app.service 
[Å IEmployeeService.java 
v E com.app.service.impl 
D? EmployeeService.java 
v LÉI src/main/resources 
& static 
v (5 templates 
Data.html 
Register.html 
View.html 
Æ application.properties 
@ src/test/java 
må JRE System Library [JavaSE- 1.8] 
BA Maven Dependencies 
& src 
& target 
[€] HELP.md 
= mvnw 
[SS] mvnw.cmd 
wi pom.xml 


1>Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cache.annotation.EnableCaching; 


@SpringBootApplication 
@EnableCaching 
public class SpringBootHazelCastCacheApplication { 


public static void main(String[] args) { 


SpringApplication.run(SpringBootHazelCastCacheApplication.class, args); 
} 
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2»CacheConfig class (MyCacheConfig.java):-- 

package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 
import com.hazelcast.config.Config; 

import com.hazelcast.config.EvictionPolicy; 

import com.hazelcast.config.MapConfig; 

import com.hazelcast.config.MaxSizeConfig; 

import com.hazelcast.config.MaxSizeConfig.MaxSizePolicy; 


(Q Configuration 
public class MyCacheConfig ( 


(Bean 
public Config cacheConfig() { 
return new Config() 


.setInstanceName("hazelCast-instance") 
.addMapConfig( 
//add per module one MapConfig 


new MapConfig() 
.setName("emp-cache") 
.setTimeToLiveSeconds(2000) 
.setMaxSizeConfig( 
new MaxSizeConfig(200, MaxSizePolicy.FREE HEAP SIZE)) 
.setEvictionPolicy (EvictionPolicy.LRU) 
); 


} 

3>Model class (Employee.java):-- 
package com.app.model; 

import java.io.Serializable; 
import javax.persistence.Entity; 
import javax.persistence.ld; 
import lombok.Data; 
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@Entity 

@Data 

public class Employee implements Serializable { 


private static final long serialVersionUID = 1L; 

@ld 
@GeneratedValue(strategy=GenerationType./DENTITY) 
private Integer empld; 

private String empCode; 

private Integer empName; 

private String empType; 

private Double empSal; 

private String Addr; 


4>Repository (EmployeeRepository.java):-- 

package com.app.repo; 

import org.springframework.data.jpa.repository.JpaRepository; 
import com.app.model.Employee; 


public interface EmployeeRepository extends JpaRepository<Employee, Integer> 


i. 


5>Service interface (IEmployeeService.java):-- 
package com.app.service; 

import java.util.List; 

import com.app.model.Employee; 


public interface IEmployeeService { 


public Integer saveEmployee(Employee e); 

public List<Employee> getAllEmployees(); 

public Employee getOneEmployee(Integer empld); 

public void deleteEmployee(Integer empld); 

public void update(Employee employee); //Update Data 
) 
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6>Servicelmpl class (EmployeeServicelmpl.java):-- 

package com.app.service.impl; 

import java.util.List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.cache.annotation.CacheEvict; 

import org.springframework.cache.annotation.CachePut; 

import org.springframework.cache.annotation.Cacheable; 

import org.springframework.stereotype.Service; 

import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Employee; 

import com.app.repo.EmployeeRepository; 

import com.app.service.IEmployeeService; 


(Q Service 
public class EmployeeService implements IEmployeeService ( 


@Autowired 
private EmployeeRepository repo; 


(ØTransactional 


public Integer saveEmployee(Employee e) ( 
/*Employee e1=repo.save(e); 
Integer id=e1.getEmpld(); 
return id;*/ 
return repo.save(e).getEmpld(); 


} 

@Transactional(readOnly = true) 

public List<Employee> getAllEmployees() { 
returnrepo.findAll(); 

} 


@Transactional(readOnly = true) 
@Cacheable(value="emp-cache", key="#empld") 
public Employee getOneEmployee(Integer empld) { 
Optional«Employee» e= repo.findByld(empld); 
if(e.isPresent()) ( 
return e.get(); 
) 


return null; 
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@Transactional 

@CacheEvict(value="emp-cache", key="#empld") 

public void deleteEmployee(Integer empld) { 
repo.deleteByld(empld); 

} 


@Override 

@CachePut(value="emp-cache", key="#empld") 

public void update(Employee e) { 

repo.save(e); 

} 
} 
7>EmployeeController:-- 
package com.app.controller; 
import java.util.List; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Controller; 
import org.springframework.ui.Model; 
import org.springframework.web.bind.annotation.ModelAttribute; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web. bind.annotation.RequestMethod; 
import org.springframework.web.bind.annotation.RequestParam; 
import com.app.model.Employee; 
import com.app.service.IEmployeeService; 


@Controller 
@RequestMapping("Vemployee") 
public class EmployeeController { 


(Q AUtowired 
private [EmployeeService service; 


// t. Display Reg Page with Form Backing Object 

@RequestMapping("/reg") 

public String showReg(Model map) { 
//Form backing object 
map.addAttribute("employee", new Employee()); 
return "Register"; 
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//2. On click submit read form data and save into DB 
@RequestMapping(value="/save",method=RequestMethod.POST) 
public String saveData((? ModelAttribute Employee employee, Model map) 
{ 

//insert into DB 

Integer id=service.saveEmployee(employee); 
map.addAttribute("message", "employee '"+id+ 
//clear form backing object 
map.addAttribute("employee", new Employee()); 
return "Register"; 


created"); 


} 
//3. Display all records in DB at UI 
@RequestMapping("/all") 
public String showAll(Model map) { 
//fetch data from DB 
List<Employee> emps=service.getAllEmployees(); 
//send data to UI 
map.addAttribute("list", emps); 
return "Data"; 
} 
//4. fetch data based on id and display 
@RequestMapping("/view/{id}") 
public String viewOne(@PathVariable Integer id, Model map)throws Exception 
{ 
Employee e=service.getOneEmployee(id); 
map.addAttribute( "ob", el: 
return (View 


) 


//5. deleté'tow based on Id 
@RequestMapping("/delete/{id}") 
public String deleteOne(@PathVariable Integer id, Model map) { 
service.deleteEmployee(id); 
//fetch all new data 
List<Employee> emps=service.getAllEmployees(); 
//send data to UI 
map.addAttribute("list", emps); 
//success message 
map.addAttribute("message", "Employee '"+id+"' deleted"); 
return "Data"; 
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//6. Edit Specific record by empld 
@RequestMapping("/edit") 
public String edit(@RequestParam Integer id, Model map) 
{ 
Employee emp = service.getOneEmployee(id); 
map.addAttribute("employee", emp); 
return "EmployeeDataEdit"; 


} 


//7. Update Specific record by empld 
@RequestMapping("/update") 
public String update(@ModelAttribute Employee e) 
{ 

service.update(e);; 

return "redirect:all"; 


} 

8>UI Pages:-- 

a>Register.html 

«IDOCTYPE html» 

«html xmins:th="http://www.thymeleaf.org/X"> 
«head» 

«meta charset="/SO-8859-1"> 

«title»Insert title here</title> 

</head> 

<body> 

<h3>Welcome to Employee Register Page</h3> 


«form action= "%"Method="POST" th:action="Q(/employee/save)" 


th:object="Sfemployee}"> 
<pre> 
CODE : &input type="text" th:field="*{empCode}"/><br> 
NAME : «input type="text" th:field="*{empName}"/><br> 
TYPEx: <select th:field="*{EmpType}"> 
<option value="PER">PER</option> 
<option value="CONT">CONT</option> 
</select> 


SALARY : <input type="text" th:field="*{empSal}"/><br> 
ADDR : <textarea th:field="*{addr}"></textarea><br> 
<input type="submit" value="Create" /> 
</pre> 
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</form> 
<span th:text="S{message}"></span> 
</body> 
</html> 


b»Data.html:-- 
«IDOCTYPE html» 
«html xmlIns:thz"http://www.thymeleaf.org/"» 
«head» 
«meta charset="/SO-8859-1"> 
<title>Insert title here</title> 
</head><body> 
<h3>Welcome to All Records Page</h3> 
<table border="1"> 
<tr> 
<th>ID</th> 
<th>CODE</th> 
<th>NAME</th> 
<th>TYPE</th> 
<th>SALARY</th> 
<th>ADDR</th> 
«th colspan="2">ORERATIONS3/th> 
</tr> 
<tr th:each="0b:S{list}"> 
«td th:text="Sfobempld)"></td> 
«td th:text="Sfob.emp Code }"></td> 
«td th:text="Sfob.empName}"></td> 
<td thtext="S/0b.empType)"></td> 
«id thitext="Sfob.empSal)"></td> 
<td/th:text="Sfob.addr}"></td> 
«td» 
<a th:href="@{/employee/view/{id }(id=S{ob.empld})}">VIEW</a> 
</td> 
<td> 
<a th:href="@{/employee/delete/{id}(id=S{ob.empld})}">DELETE</a> 
</td> 
</tr> 
</table> 
<span th:text="S{message}"></span> 
«/body»«/html» 
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c>View.html:-- 
«IDOCTYPE html» 
«html xmlIns:thz"http://www.thymeleaf.org/"» 
«head» 
«meta charset="/SO-8859-1"> 
«title»Insert title here</title> 
</head> 
<body> 
<h3>Welcome to View One Page</h3> 
<table border="1"> 
<tr> 
<th>ID</th> 
<td th:text="Sfob.empld}"></td> 
</tr> 


<tr> 

<th>CODE</th> 

<td th:text="S{ob.empCode}"></td> 
</tr> 


<tr> 

<th>NAME</th> 

«td th:text="Sfob.empName)"></td> 
</tr> 
<tr> 

<th>TYPE</th> 

<td th:text="Sfob.empType}"></td> 
</tr> 


<tr> 

«th>TYPE</th> 

«td th:text="Sfob.empSal)"></td> 
</tr> 


<tr> 
<th>NOTE</th> 
<td th:text="Sfob.addr)"></td> 
</tr> 
</table></body> 
</html> 
//http://localhost:2019/myapp/employee/reg 
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Output:-- 


2019-07-19 01:24:29.979 INFO 2504 --- [nio-2019-exec-1] o.a.c.c.C. [Tomcat]. [localhost]. [/myapp] : Initializing Spring DispatcherServlet ‘di: 
2019-07-19 01:24:29.983 INFO 2504 --- [n10-2019-exec-1] o.s.web. serv]et.DispatcherServlet : Initializing Servlet 'dispatcherServ]et' 
2019-07-19 01:24:30.017 INFO 2504 --- [n10-2019-exec-1] o. s.web. serv]et.DispatcherServlet : Completed initialization in 33 ms 

2019-07-19 01:24:30.106 INFO 2504 --- [nio-2019-exec-1] c.h.i.p.impl.PartitionStatellanager : [10.0.75.1]:5701 [dev] [3.11] Initializin 
Hibernate: select employeeü om id as emp idl 0 0 , employee .addr as addr2 0 0 , employeed op code as emp code3 0 0 , employeeü .emp nam 


m mm 


Hibernate: select employeeü om id as emp idl 0 0 , employee .addr as addr2 0 0 , employeed op code as emp code3 0 0 , employed .emp nam 
Hibernate: delete from emptab where emp id=? 
2019-07-19 01:25:08.542 INFO 2504 --- [nio-2019-exec-7] o.h.h.i.QueryTranslatorFactoryInitiator : HHHO00397; Using ASTQueryTranslatorFactory 


Hibernate: select employeeü .emp id as emp idl @ , employee .addr as addr2 0 , employeed op code as emp code3 0 , employeeü op name as er 


PA] 


=>In above output we can see the only single select query even if weareiclick on 
multiple times on "View/Select” option. 


Task:-- 
#1:- Implement Edit Operation for Module 
2>Methods in controller 
a>showEditPage with Object 
b>updateData with Object 
#2:-- Define Service Layer method i.e Update()) with Transaction Management and 
Cache Annotation “CachePut”. 
#3:-- Define Edit.html using Thymeleaf 
=>CachePut annotation is used to.update object in cache before updating in Database. 


Edit Form Controller CachePut 


[Ld 


1>@CacheEvict :-- This annotation is used to remove object from cache (not from DB). 
=>On calling service.delete..() method, SQL query delete row only in DB but not in 
cache. 

=>At same time object to be removed from cache, for that add this Annotation over 
delete(..) method in service layer. 
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2>@Cacheable :-- On calling select... SOL (load one row as object) same object will be 


placed in cache before give to Service (App). 


3» CachePut:-- This annotation is used to update object in cache before updating in 
Database. 


NOTE:-- 
* Define one MapConfig memory for one module cache. 
new MapConfig().setName("prod-cache"); 


* Provide MAX size of cache (maximum no. of objects to be hold by cache) 
setMaxSizeConfig(new MaxSizeConfig(100, MaxSizePolicy.FREE HEAD SIZE)) 


* Provide EvictionPolicy. 
**|f cache is full and another object is in waiting state to get into cache then 
EvictionPolicy will not allow another obj. (Default is : NONE). 
**FvictionPolicy .LRU : Will remove låst accesses Object (Least Recently Used) 
from cache. 


* Provide Life Time of object to be in cache (in second) 
setTimeToLiveSeconds (3000); 


5. Lombok API:-- 
=>This is open.source JAVA API used to avoid writing (or generating) common code for 
Bean/Model/Entity classes. 


That is like: 

1.5Setters and Getters 

2.>toString() method 

3.»Default and Parameterized Constructor 
4.>hashCode() and equals() methods. 


-»Programmer can write these methods manually or generate using IDE. But if any 
modification (s) are done in those classes then again generate set/get methods also 
delete and write code for new : toString, hashCode, Equals and Param const (it is like 
represented task). 
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=>By using Lombok API which reduces writing code or generating task for Beans. 

Just apply annotations, it is done. 

-»To use Lombok, while creating Spring Boot Project choose Dependency : Lombok (or 
Add below dependency in pom.xml. 


(for Spring Boot Project: Do not provide version provided by spring boot Parent only.) 
«dependency» 
<groupld>org.projectlombok</groupld> 
<artifactld>Iombok</artifactld> 
<optional>true</optional> 
</dependency> 
<dependency> 
<groupld>org.projectlombok</groupld> 
<artifactlId>lombok</artifactld> 
<scope>provided</scope> 
</dependency> 


NOTE:-- (For Non Spring Boot Projects) 
<dependency> 
<groupld>org.projectlombok</groupld> 
<artifactld>Ilombok</artifactld> 
<version>1.18.6</version> 
</dependency> 


Install Lombok in IDE:-- 
Step#1:- Open STS/Eclipse (any workspace). 
Step#2:- Create Spring Boot Project with Lombok Dependency (or) maven project with 
above Lombok Dependency. 
Step#3:- Update Maven Project (AtI+F5). 
Step#4:- Close STS. 
Step#5:- Goto Lombok JAR location 
Ex:-- C:\Users\<username>\.m2\repository\org\projectlombok\lombok\1.18.6 

Step#6:- Open Command Prompt Here 

=>Shift + Mouse Right Click 

=>Choose “Open Command Window Here” 

=>Type cmd given there (java -jar Lombok-1.18.6.jar) 
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E C:\Windows\System32\cmd.exe - java -jar Lombok-1.18.6,jar 
Mi s [ 10.0.1 ] 


=>wait for few minutes (IDEs are detected). 


Screen#1:- Click on Install/Update 


— Project Lombok v1.18.6 - Installer 


Javac (and tools that invoke javac such as anfand maven) 


Lombok works ‘out of the box" with javac. 
Just make sure the lombok.jar is in your dasspath when you compile. 


Example: javac -cp lombok.jar MyCode.java 


IDEs 


Lombok can update your Eclipse or edipse-based IDE to fully support all Lombok features. 
Select IDE installations below and hit "Install /Update". 


- Ez] C: Program Files\Edipse ledipse marsledipse.exe 


Show me what this installer will do to my IDE installation. 


https: ‘ojectiombok. or: v1.18.6 View full changelog 


Screen#2:-- 


— Project Lombok v1.18.6 - Installer 


Install successful 


Lombok has been installed on the selected IDE installations. 
Don't forget to: 


€ add Lombok. jar to your projects, 
Ø exit and start your IDE, 
€ rebuild all projects! 


If you start Eclipse with a custom -vm parameter, you'll need to add: 
-vmargs -javaagent:lombok.jar 
as parameter as well. 


Ø ENHANCEMENT: The toString generation of enums now contains the name of the enum constant. 

€ PLATFORM: Due to changes to switch statements in JDK 12, lombok wasn't working with the JDK12 
preview. 

€ BUGFIX: Using @De legate in combination @NonNul1 would give an error in jdk8. 

Ø BUGFIX: Using the new @FieldNameConstants in edipse would cause errors in the error log view, 
and error popups if save actions are turned on. 

Ø BUGFIX: Since version 1. 18.4, the delombok ant task didn't work and errored with a 
NoClassDefFoundError. 

Ø BUGFIX: Combining both @Setter and @Wither on the same field, when that field also has javadoc 
with a --setter-- section or an @param tag, resulted in a race condition where the first handler to 


get to the field would take that part of the javadoc. This is a step along the way to fixing 
€ BUGFIX: Compiling multi-module projects would fail on forcing new rounds. , , , 


v 


https://projectlombok.org v1.18.6 View full changelog | Quit Installer 


=>Finish. 
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Stepit7:- Open STS/Eclipse and Start coding. 


Example Application:-- 

Step#1:- Create Spring Boot Starter Project 
=> File => new =>Spring Starter Project 
=>Enter Details 


Groupld : com.app 
Artifactld : SpringBootLombok-API 


Version :1.0 
-»Choose dependency : Lombok (only) 


426. Folder Structure of Lombok API Application:-- 
v [ES SpringBootLombok-API [boot] 
v [9 src/main/java 
v EH com.app 
DF LombokApiApplication.java 
v HB com.app.model 
[J] Employee.java 
v E com.app.runner 
[5 MyRunner.java 
LO src/main/resources 
2 src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
El mvnw.cmd 
[à] pom.xml 


Step 2:- Create Model class with Lombok annotations 
package com.app.model; 

import lombok.EqualsAndHashCode; 

import lombok.Getter; 

import lombok.NoArgsConstructor; 

import lombok.NonNull; 

import lombok.RequiredArgsConstructor; 

import lombok.Setter; 

import lombok.ToString; 
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@Getter //generates get methods 
@Setter //generates set method 
@ToString //override toString method 
@NoArgsConstructor ////generate default constructor 
@RequiredArgsConstructor //Generate param const 
@EqualsAndHashCode //Override hashCode, equals Methods 
public class Employee { 
@NonNull 
private Integer empld; 
@NonNull 
private String empName; 
private Double empSal; 
} 
***To use @RequiredArgsConstructor which generates constructor using variables 
annotated with @NonNull. If no variable found having @NonNull, then it is equal to 
generating “Default constructor” only. 


Step#3:- Runner code 

package com.app.runner; 

import org.springframework.boot:CommandLineRunner; 
import org.springframework.stereotype.Component; 
import com.app.model.Employee; 


@Component 
public class MyRunner implements CommandLineRunner { 


public void run (String... args) throws Exception 
{ 
Employee e1 = new Employee(); 
el.setEmpld(10); 
e1.setEmpName("Uday"); 
e1.setEmpSal(34.87); 


Employee e2 - new Employee(); 
e2.setEmpld(10); 
e2.setEmpName("Uday"); 
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e2.setEmpSal(76.65); 


System.out.println(e2.equals(e1)); 


} 
NOTE:-- Apply @Data (package : Lombok.Data) over Bean/Model which generates 
Getter, Setter toString, equals, hashCode and RequiredArgsConstructor ( ). 


Example:-- 
@Data 
public class Employee {...} 


Ex:-- 


package com.app.model; 
import javax.persistence.ld; 
import javax.persistence. Table; 
import lombok.Data; 


@Data 
@Table 
public class Employee { 


@ld 

private Integer empld; 

//@NonNull 

private String.eempName; 

private Double empSal; 
} 
NOTE:-- For more details about Lombok follow bellow links 
https://projectlombok.org/changelo 


*** Click.on show whitespace character symbol (looks like PI symbol: 77) 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 194 


[Raghu Sir] [NareshIT, Hyd] 


6. Logging:-- This process is used to track all types of messages when any request is 
processed by server. 

=>Here tracking means, finding messages like SUCCESS, WARNING, EXCEPTIONS, (N/W 
DB...), INFORMATIONS... etc. 


Types of server:-- 
a. DEV / QA Server 
b. UAT Server (User Acceptance Test):- Client does testing before purchase the 
project/product. 
c. Production Server :-- Application placed in real-time server and this can be 
accesses by end users. 
d. MS service (Management Support). 


Production Server 


End User Client dÉ myapp.log 


(log4j) 
Track Message 


End User Logging 


=>To implement Loggin concept, we need to provide 3 components. Those are: 
a>Logger (C) 

b>Appender (I) 

c>Layout (AC) 


a>Logger:-- This object need to be created in class which needs Logging concept. 

=>If Logger object is created then Logging is enabled for that class, else not. 

=>All classes may not need Logger object, Example Model class. 

=>Logger object can be created using Different Vendors few are: Apache Log4J, SELF4J, 
Java UTIL Logging, JBoss Logging, Apache JCL (Commons Logging)...etc. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 195 


[Raghu Sir] [NareshIT, Hyd] 


b»Appender :-- It indicates where to store Log messages Possible Appender are. 
1»ConsoleAppender (C) 
2>FileAppender *** (C) 
3>SmtpAppender (C) 
4»TelnetAppender (C) 
5»JdbcAppender (C) 


=>FileAppender is mostly used one for projects which stores all log messages in 
---.log file. 


c>Layout:-- This one used to specify "Message Format” to be printed'on Appender. 
-»PossibleLayouts are / implemented classes are. 
1>SimpleLayout:- Prints only message as it is provided in log methods. 
2>XMLLayout:- Converts message into XML Format. 
3>HTMLLayout:- Prints in HTML format. 
4»PatternLayout:- Programmer can define Message Format (like Date-Time-class- 
method-line-message ... etc). 
=>For more details about pattern visit bellow link : 
https://logging.apache.org/log4j/1.2/apidocs/org/apache/log4j/PatternLayout.html 


NOTE:-- In one Application we can use more than one Appender also. 

=>In development mostly used-Appender is FileAppender and Layout is Pattern Layout. 
=>If No appender is provided to Logger object then Log4J throws WARNING as log4j : 
WARN No appenders could be found for logger (com.app.Product). 

=>At last Appender object must be added to Logger Object then only it is considered 
by using log.addAppender() method. 


Priority Methods with Order:-- 
=>This are used to print log messages with type indications. 
=>List of Methods with order is given below. 


Order | Method Meaning 

TRACE -»State of execution. 
DEBUG -»Message with final Result. 
INFO -»Message of current step. 
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4 WARN =>Warning message. 


5 ERROR =>Exception messages. 
6 FATAL =>High Level Exceptions/ Errors 
0 OFF -»Do TURN OFF Logging 


1. Sample Logging code:-- 

package com.app; 

import java.io.IOException; 

import org.apache.log4j.Appender; 

import org.apache.log4j.ConsoleAppender; 
import org.apache.log4j.FileAppender; 
import org.apache.log4j.HTMLLayout; 
import org.apache.log4j.Layout; 

import org.apache.log4j.Logger; 

import org.apache.log4j.PatternLayout; 
import org.apache.log4j.SimpleLayout; 
import org.apache.log4j.jdbc.JDBCAppender; 
import org.apache.log4j.net.JMSAppender; 
import org.apache.log4j.net.SMTPAppender; 
import org.apache.log4j.xml.XMLLayout; 


public class MyLogging ( 


private static Logger log = Logger.getLogger(MyLogging.class); 


public static void main(String[] args)throws IOException { 


//Layoutdayout = new SimpleLayout(); 

//Layout layout1 = new HTMLLayout(); 

//Layout layout2 = new XMLLayout(); 

Layout layout3 = new PatternLayout("%d{dd-mm-yy hh:ss) %c-%m:[%p]%m %n"); 


Appender app = new ConsoleAppender(layout3); 

//Appender app1 = new FileAppender(layout, "D:\\Source\\aa.log"); 
//Appender app2 = new JDBCAppender(); 

//Appender app3 = new JMSAppender(); 
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//Appender app4 = new SMTPAppender(); 


log.addAppender(app); 
log.debug( WELCOME"); 
log.warn(" SAMPLE"); 
log.info(" Hello"); 
log.error("OK ! FAIL"); 

} 

} 

Output:-- 


26-48-19 : runner .MyLogging-WELCOME : [DEBUG ]WELCOME 
26-48-19 - . runner .MyLogging-SAMPLE: [WARN]SAMPLE 
26-48-19 š runner .MyLogging-Hello: [INFO]Hello 

26-48-19 å runner .MyLogging-OK ! FAIL:[ERROR]OK ! FAIL 


Log4j.properties:-- This file is used to provide all the configuration details of Log4J. 
Especially like appender and layout details with Pattern and also root Logger details. 
=>We should not create Appender in every class onlydogger object must be created in 
a class. 
=>Data will be shown in below order like 

1. rootLogger 

2. appenders 

3. layouts 


Appender name must be defined before use at rootLogger level. 

We can specify multiple appenders in log4j.properties file like 2 File Appenders, 
one JdbAppender, one smtpAppender etc... 

Appender name can be any think ex:-- abc, hello, sysout, file, db, email etc... 
log4j.properties file must be created under src/main/resource folder (Maven). 
Make rootLogger =OFF to disable log4j completely without deleting code in any 
class or properties file. 

log4j.properties file will be auto detected by log4j tool. No special coding is 
required. 


Format : Log4j.properties 
log4j.rootLogger=PRIORITY, APPENDER NAMES, .... 
log4j.appender.<name>.layout= 
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VM Arguments:-- A variable created with value at JVM level which can be stored to 
one or services (Projects/Threads/Apps... etc) 
Format for creating System / VM Argument 

-Dkey = value 


=>To read data in Application code is : 
String s = System.getProperty("key"); 


2. Working with logging using spring boot:-- 
Step#1:- Creating logger object using multiple APIs. 


a>SLF4J API:-- 
private static Logger log = LoggerFactory.getLogger(----.class); 


b>Apache Log4J:-- 
private static Logger log = LogManager.getLogger(----.class); 


c>Java util Logging 
private static logger log = LogManager.getLogger(---.class, getName()); 


Step#2:- Provide Appender and Layout details using Properties files/yml file in Boot. 
NOTE:- Application No need to create another log4j.properties file. 
=>Default logging level. in INFO: 


Example:-- key = value pairs are given below. 


application.properties:-- 

logging.level.root=INFO 

logging. file=d://logs/my.log 

logging. level.org.springframework=error 
logging.pattern.file=%p %d{dd-mm-yy}%L %c[%m]-%d %n 
logging.pattern.console=%d{yyyy-mm-dd HH:mm:ss}-%m %n 
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Step#1:- Create one spring boot starter application with web dependency. 
Name :- SpringBootLogging 


Dependencies:-- 


«dependency» 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-log4j</artifactld> 
<version>1.3.8.RELEASE</version> 

</dependency> 


#27. Folder Structure of Logging using Apache log4J:-- 
v ES SpringBootLogging [boot] [devtools] 
v [9 src/main/java 
v Hä com.app 
[J] SpringBootLoggingApp.java 
v Hä com.app.runner 
DJ) ConsolerRunner.java 

(B src/main/resources 

LG META-INF 

& static 

(& templates 

Æ application.properties 
(9&. src/test/java 
BA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
( target 
HELP.md 
=) mvnw 
[E] mvnw.cmd 


[m] pom.xml 


Step#2:- Open application.properties file and add below keys. 


application.properties:-- 

logging.level.rootzINFO 

logging.file=d://logs/myapp.log 
logging.level.org.springframework=ERROR 
logging.level.org.apache=DEBUG 

logging.file.max-size=1MB 

logging.file.max-history=5 

logging.pattern.file=%p %d{dd-mm-yy}%L %c[%m]-%d %n 
logging.pattern.console=%d{yyyy-mm-dd HH:mm:ss}-%m %n 
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Step#3:- Create logger object in any class and call priority methods. 
package com.app.runner; 

import org.apache.log4j.LogManager; 

import org.apache.log4j.Logger; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 


@Component 
public class ConsolerRunner implements CommandLineRunner { 


@Override 
public void run(String... args) throws Exception { 


//Apache log4j 
private static Logger log = LogManager.getLogger(ConsolerRunner.class); 


log.info("Console Runner Starter"); 
int a=10, b=20, c=-1; 
log.info("Data init.. done"); 


if(a>O && b>0) 
{ 
c=a+b; 
log.info("if block executed"); 
} else { 
c=a-b; 
log.info("else bloek executed"); 
} 
log.debug("Final Result is: "+c); 
if(c > O) 
try 1 
throw new RuntimeException("Hello Sample"); 
}catch (Exception e) { 
e.printStackTrace(); 
//oa.error("Problem found..." +e); 
) 
//stop server 
System.exit(0); 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


Page 201 


[Raghu Sir] [NareshIT, Hyd] 
StopWatch(c):--This class is used to find execution time of JAVA code (method /block 


/loop... etc). 
=>Support method start(), stop(), getTotalMillis(), getTotalTimeSecond()... etc 
prettyPrint():-- It will print stopwatch details part by part. 


Example ConsoleRunner (run method):-- 
StopWatch s = new StopWatch("MY SERVICE TEST"); 
log.info("Block Started"); 
s.start("Block#1"); 
//s.start(); 
for (int i=0; i<=9999.99; i++) { 
double d = Math.random(); 
d=Math.sin(d); 
d=Math.abs(d); 
) 
s.stop(); 


s.start("Block#2"); 

for (int i=0; i<=9999; i++).{ 
double d = Math.randomf(); 
d=Math.sin(d); 
d-Math.abs(d); 

} 

s.stop(); 


long ms=s.getTotalTimeMillis(); 
doublåsee= s.getTotalTimeSeconds(); 
log.info(" Block end:" ms); 
log-info(s.prettyPrint()); 


Color-coded log output:-- 

=>If your terminal supports ANSI, color output will be used to aid readability. You can 
set spring.output.ansi.enabled value to either ALWAYS, NEVER or DETECT(Default). 
=>Color coding is configured using the %clr conversion word. In its simplest form the 
converter will color the output according to the log level. 
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*4* FATAL and ERROR - Red 
* WARN- Yellow 
** INFO, DEBUG and TRACE - Green 


Step to implement Colour code in Logging:-- 


Step#1:- Go Eclipse market place and search with “ANSI Console” and install the 
software for supporting of ANSI scape sequences. 


e Eclipse Marketplace 


Eclipse Marketplace 


Select solutions to install. Press Install Now to proceed with installation. 
Press the "more info" link to learn more about a solution. 


Search Recent Popular Favorites Installed; Research@Eclipse 
Find: § ANSI Console #1 Q /7 | All Markets v | All Categories 


ANSI Escape in Console 


This Eclipse plugin interprets the ANSI escape sequences to color the console output. It works for 
output text with escape sequences directly from Java, Groovy,... more info 


by Mihai Nita, Apache 2.0 
ansi color console colour 


* 225 ØP Installs: 38.8K (1,054 last month) 


Step#2:- Add below properties in application.properties file. 


spring.output.ansi.enabled=ALWAYS 
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CHAPTERH5: SPRING BOOT EMAIL 


1. Introduction:-- 

«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-mail</artifactld> 

</dependency> 


=>Spring Boot mail API is defined on top of JAVA Mail API which reduces common lines 
of code for Email Application. 

=>To implement Email Service, we need to provide below keys in 
application.properties file. 

-»Example given with Gmail Server Details. 


Application.properties:-- 
spring.mail.host=smtp.gmail.com 
spring.mail.port=587 
spring.mail.username=udaykumar461992 @ gmail.com 
spring.mail.password=Uday1234 
spring.mail.properties.mail.smtp.auth=true 
spring.mail.properties:mail.smtp.starttls.enable=true 


application.yml:-- 
spring: 
mail: 
host: smtp.gmail.com 
port: 587 
username: udaykumar461992@gmail.com 
password: Uday1234 
properties: 
mail: 
smtp: 
auth: true 
starttls: 
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enable: true 


UML Diagram:-- 


com.app.util 


+ EmailUtil + JavaMailSender 
- mailSender : JavaMailSender MEE 


* send (to, sub, text, file): boolean 


+JavaMailSenderImpli 


+ MimeMessageHelper BEEN 


+ setTo (...) (AutoConfiguration) 
+ setFrom(..) 
+ setSubject(..) 


Spring Boot AutoConfiguration does, 
1> Get all Required Jars to Project. 
2> Find for keys properties/yml 
(auto-load based on prefix -spring.mail) 
3» ***Writes Configuration for JavaMailSenderlmpl Bean (i.e (Q9 Bean) 
4» Creates Email session with Mail sender. 


-Programmer not required defining bean for JavaMailSenderlmpl in AppConfig (like 
Spring f/w). 

-»But need to provide all inputs like host, port.. using Properties file. 

=>We need to construct one object i.e "MimeMessage" which is equals to "New 
Message in Mail Application". 

-»Spring f/w has provided one helper class "MimeMessageHelper", to construct 
object for "MimeMessage". 
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MimeMessage (C) Object 
(Message with Attachment) 


Operation Attachment 


(Button) 


M - Multipurpose (java.io.File) 
l= Internet FilesystemResource 


M - Mail ClassPathResource 


E - Extensions Multipart: (webApp) 
CommonMultipartFile 


=>To Load Files (Attachments) in case of stand-alone mode application in spring or 
Boot use "Resource" impl classes. For Example 


a. FileSsystemResource ::-- This is used to load one file from System drives. 

(ex:- d:/images/mydata). 

b. ClassPathResource:-- If file is available in src/main/resources folder then use this 
concept. 


Step#1:-- Create Spring Boot starter Application using dependency : Java Mail Sender 


Java Mail Sender Dependency:-- 

«dependency» 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-mail</artifactld> 

</dependency> 
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Step#2:-- Provide details in application.properties/yml 
host, port = To identify Mail service Provider. 

user, pwd = To do login from boot Application. 

mail properties = Extra information to server. 


Step#3:-- Define Service Utility class 


428. Folder Structure of Spring Boot Mail Service:-- 
v (ES SpringBootEmail [boot] 
v [9 src/main/java 
v i com.app 
[Jå SpringBootEmailApplication.java 
v 84 com.app.runner 
BË ConsoleRunner.java 
v 84 com.app.util 
Df EmailUtil.java 
2 src/main/resources 
[5 abc.txt 
Æ application.properties 
OR src/test/java 
BA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
HELP.md 
=) mvnw 
[=E] mvnw.cmd 
[m] pom.xml 


1. application.properties:-- 
spring.mail.hostssmtp.gmail.com 
spring.mail.port=587 
spring.mail.username=udaykumar461992 Qgmail.com 
spring.mail.password=Uday1234 
spring.mail.properties.mail.smtp.auth=true 
spring.mail.properties.mail.smtp.starttls.enable=true 


2. EmailUtil.java:-- 

package com.app.util; 

import javax.mail.internet.MimeMessage; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.core.io.FileSystemResource; 
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import org.springframework.mail.javamail.JavaMailSender; 
import org.springframework.mail.javamail. MimeMessageHelper; 
import org.springframework.stereotype.Component; 


@Component 
public class EmailUtil { 


@Autowired 
private JavaMailSender mailSender; 


public boolean send(String to, String subject, String text, 
/[String[] cc, 
/[String[] bcc, 
FileSystemResource file) 
//ClassPathResource file) 


boolean flag-false; 


try { 
//1. Create MimeMessag&object 
MimeMessage message=mailSender.createMimeMessage(); 


//2. Helper Class object 
MimeMessageHelper helperznew MimeMessageHelper(message, 
file!=null?true:false); 
f/Idset details 
helper.setTo(to); 
helper.setFrom("udaykumar461992Øgmail.com"); 
helper.setSubject(subject); 
helper.setText(text); 
//helper.setCc(cc); //array Inputs 
//helper.setBcc(bcc); 


if(file!=null) 
helper.addAttachmentf(file.getFilenamef() file); 
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//4. send button 
mailSender.send(message); 
flag=true; 
} catch (Exception e) { 
flag=false; 
e.printStackTrace(); 
} 


return flag; 


} 

3. ConsoleRunner:-- 

package com.app.runner; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandLineRunner; 

import org.springframework.core.io.FileSystemResource; 

import org.springframework.stereotype.Component; 

import com.app.util.EmailUtil; 


@Component 
public class ConsoleRunner implements CommandLineRunner { 


@Autowired 
private EmailUtil util; 


(9 Override 
public void.run(String... args) throws Exception 


//ClassPathResource file=new ClassPathResource("abc.txt"); 
FileSystemResource file=new FileSystemResource("F:\\Uday Kumar\\Photo.jpg"); 
boolean flag=util.send("udaykumar0023@gmail.com", "AA", "Hello", file); 

if(flag) System.out.println( SENT"); 

else System.out.println(" CHECK PROBLEMS"); 
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Modification in project for Email setup:-- 

=>To indicate any attachment (file) use concept 'Spring Boot multipart Programming”. 
=>Multipart is a concept used to indicate ‘java.io.File’ with Input/Output Stream 
operations given. 

=>Multipart concept works only for Web Applications. 

=>Multipart is enabled by default in spring boot. 
(spring.servlet.multipart.enabled=true) 

“spring.serviet.multipart.max-file-size=10MB”. 


+ CommonsMultipartFile 


Code changes in project:-- 
Step#1:- In model class define Transient variable for email (which never gets stored in 
DB, only at Ul). 


Product.java 
@Transient 
private String email; 


Step#2:-Indicate Form has attachment using encoding type 

«form: form.... enctype="multipart/form-data”> 

Ex:-- <form:form action="save" method="POST" modelAttribute="product" 
enctype="multipart/form-data"> 


Step#3:- add two inputs in Register.JSP page 
EMAIL: <form:input path="email"/> 
DOCUM: <input type= "file" name="fileOb"> 
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Step#4:- Copy EmailUtil.java, email properties, dependency (Starter-mail) into Project. 
Step#5:- Use EmailUtil in Controller class 
ProductController « » EmailUtil 


Step#6:- Read file (attachment) in controller method (on save) @RequestParam 
MultipartFile fileOb 


Step#7:- call send(..) method from EmailUtil 
mailUtil.send(product.getEmail(), "Product added", "Hello User", fileOb); 


Step#8:- Change Parameter Type from FileSystemResource to multipartFile in 
EmailUtil. 


package com. app. ut: 

import javax.mail.internet.MimeMessage; 

import org.springframework.beans.factorysannotation.Autowired; 
import org.springframework.mail.javamail.JavaMailSender; 
import org.springframework.mail.javamail.MimeMessageHelper; 
import org.springframework.stereotype.Component; 

import org.springframework.web.multipart.MultipartFile; 


@Component 
public class EmailUtil { 


@Autowired 
private JavaMailSender mailSender; 


public boolean send(String to, String subject, String text, 
A/Sting[] cc, 
//Swingl] bcc, 
MultipartFile file) //change from FileSystemResource to MultipartFile 
//ClassPathResource file) 


boolean flag=false; 


try { 
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//1. Create MimeMessage object 


MimeMessage message=mailSender.createMimeMessage(); 


//2. Helper class object 
MimeMessageHelper helperznew MimeMessageHelper(message, 
file!=null?true:false); 
//3. set details 
helper.setTo(to); 
helper.setFrom("udaykumar461992Øgmail.com"); 
helper.setSubject(subject); 
helper.setText(text); 
//helper.setCc(cc); //array Inputs 
//helper.setBcc(bcc); 
if(file !=null) 
helper.addAttachment(file.getOriginalFilenamef() file); //changes 


//4. send button 
mailSender.send(message); 


flag-true; 

} catch (Exception e) 1 
flag-false; 
e.printStackTrace(); 

) 


return flag; 
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429. Folder Structure of EmailConfiguration with Web MVC application:- 


v us SpringBootEmailConfiguration [boot] [devtools] 
v [99 src/main/java 
v Hä com.app 
[3] SpringBootEmailConfigurationApp.java 
v H com.app.controller 
[J] ProductController.java 
v $ com.app.model 
[J] Product.java 
v H com.app.repo 
[Å ProductRepository.java 
v H com.app.service 
[Å IProductService.java 
v H com.app.service.impl 
[J] ProductServicelmpl.java 
v 83 com.app.util 
[J] EmailUtil.java 
v (BB src/main/resources 
& static 
(& templates 
Æ application.properties 
CR, src/test/java 
BA JRE System Library [JavaSE- 1.8] 
BA Maven Dependencies 
v & src 
wv & main 
v & webapp 
v LG WEB-INF 
v 2 views 
Data.jsp 
Register.jsp 
& test 
& target 
[€] HELP.md 
Ej mvnw 
E] mvnw.cmd 
[m] pom.xml 


application.properties:-- 

## SERVER ## 

server.port=9090 
server.servlet.context-path=/myapp 


## WEB MVC ## 
spring.mvc.view.prefix=/WEB-INF/views/ 
spring.mvc.view.suffix=.jsp 
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HH DataSource HH 


spring.datasource.driver-class-name=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:XE 
spring.datasource.username=system 
spring.datasource.password=system 


HR JPA HH 

spring.jpa.show-sql=true 

spring.jpa.hibernate.ddl-auto=update 
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.OracletOgDialect 
spring.jpa.properties.hibernate.format-sql=true 


## Email ## 

spring.mail.host=smtp.gmail.com 
spring.mail.port=587 
spring.mail.username=udaykumar461992 @gmailicom 
spring.mail.password=Uday1234 
spring.mail.properties.mail.smtp.auth=true 
spring.mail.properties.mail.smtp.starttls.enable=true 


1>Model class:-- 

package com.app.model; 

import javax.persistence.Column; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 

import javax.persistence.ld; 

import javax.persistence.Table; 

import org.springframework.data.annotation.Transient; 
import lombok.Data; 


@Entity 

@Data 
@Table(name="producttab") 
public class Product { 


@ld 
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@Column(name="pid") 
@GeneratedValue 
private Integer id; 


@Column(name="pcode") 
private String code; 
@Column(name="pname") 
private String name; 


@Column(name="pcost") 
private Double cost; 
@Column(name="pgst") 
private Integer gst; 


@Column(name="pnote") 
private String note; 


@Transient 
private String email; 


2>ProductRepository:-- 

package com.app.repo; 

import org.springframework:data.jpa.repository.JpaRepository; 
import com.app.model.Product; 


public interface ProductRepository extends JpaRepository«Product, Integer» { } 
3>IProductService:-- 

package com.app.service; 

import java.util. List; 


import com.app.model.Product; 


public interface IProductService ( 
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public Integer saveProduct(Product p); 
public List<Product> getAllProducts(); 
public void deleteProduct(Integer id); 
public Product getProductByld(Integer id); 


4>ProductServicelmpl:-- 

package com.app.service.impl; 

import java.util.List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Service; 

import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Product; 

import com.app.repo.ProductRepository; 

import com.app.service.IProductService; 


(Q Service 
public class ProductServicelmpl.implements IProductService { 


@Autowired 
private ProductRepository repo; 


@Transactional 

public Integer saveProduct(Product p) I 
//calculations here.. 
//gstAmt= cost*gst/100 
//totalAmt=cost+ gstAmt - disc 
p-repo.save(p); 
return p.getld(); 

) 

@Transactional(readOnly= true) 

public List<Product> getAllProducts() I 
return repo.findAll(); 
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@Transactional 
public void deleteProduct(Integer id) { 
repo.deleteByld(id); 


@Transactional(readOnly=true) 

public Product getProductByld(Integer id) { 
Optional<Product> p=repo.findByld(id); 
return p.get(); 


} 

5>EmailUtil.java:-- 

package com. app. ul: 

import javax.mail.internet.MimeMessage; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.mail.javamail.JavaMailSender; 


import org.springframework.mail.javamail.MimeMessageHelper; 


import org.springframework.stereotype.Component; 
import org.springframework.web.multipart.MultipartFile; 


@Component 
public class EmailUtil I 


@Autowired 
private JavaMailSender mailSender; 


public boolean send, 
String to, 
String subject, 
String text, 
//String[] cc, 
//String[] bcc, 
MultipartFile file 
) 


boolean flag=false 
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try { 
//1. Create MimeMessage object 


MimeMessage message=mailSender.createMimeMessage(); 


//2. Helper class object 
MimeMessageHelper helper=new MimeMessageHelper(message, 
file!=null?true:false); 


//3. set details 

helper.setTo(to); 

helper.setFrom("udaykumar461992 @gmailcom"); 

helper.setSubject(subject); 

helper.setText(text); 

//helper.setCc(cc); //array Inputs 

//helper.setBcc(bcc); 

if(file!=null) 
helper.addAttachmentf(file.getOriginalFilenamef() file); 


//4. send button 
mailSender.send(message); 


flag=true; 

} catch (Exceptiome) { 
flag=false; 
e.printStackTrace(); 

} 


return flag; 


} 

6>ProductController:-- 

package com.app.controller; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Controller; 

import org.springframework.ui.Model; 

import org.springframework.web.bind.annotation.ModelAttribute; 
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import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RequestMethod; 
import org.springframework.web.bind.annotation.RequestParam; 
import org.springframework.web.multipart.MultipartFile; 

import com.app.model.Product; 

import com.app.service.IProductService; 

import com.app.util.EmailUtil; 


(9 Controller 
@RequestMapping("/product") 
public class ProductController { 


@Autowired 

private IProductService service; 
@Autowired 

private EmailUtil mailUtil; 


//1. Show Product Form with Backing Object 
@RequestMapping("/reg") 
public String showReg(Model map) { 
//Form Backing Object 
Product p=new Product(); 
map.addAttribute("product",p); 
return "Register"; 


/[2. Read Form Data on click submit 
@RequestMapping(value="/save",method=RequestMethod.POST) 
public String saveData(@ModelAttribute Product product, 
@RequestParam MultipartFile fileOb, Model map) 
{ 
//call service layer 
Integer id=service.saveProduct(product); 
//send email 
mailUtil.send(product.getEmail(), "Product added", "Hello User", fileOb); 
map.addAttribute("message", "Product '" 


+id+"' created!!"); 
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//clean Form Backing Object 
map.addAttribute("product", new Product()); 
return "Register"; 


//3. Fetch all Rows from DB to UI 
@RequestMapping("/all") 
public String showAll(Model map) { 


//fetch all rows from DB 

List<Product> obs=service.getAllProducts(); 
//send to UI 

map.addAttribute( "list", obs); 

return "Data"; 


//4. Delete row based on ID 
@RequestMapping("/delete") 
public String remove(@RequestParam Integer id) { 


} 


//delete row based on ID 

service.deleteProduct(id); 
//response.sendRedirect 

return "redirect:all"; 


//5. Show Edit Page 
@RequestMapping("/edit") 
public String showEdit( 


@RequestParam Integer id 
Model map) { 
//load object from DB 
Product p=service.getProductByld(id); 
//FORM BACKING OBJECT 
map.addAttribute("product",p); 
map.addAttribute("Mode", "EDIT"); 
return "Register"; 
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7>Ul Pages:-- 


a. Register.jsp 

<%@ page language="java" contentType="text/html; charset=IS0-8859-1" 
pageEncoding="ISO-8859-1" isELIgnoredz"false" %> 

<%@taglib prefix="form" uriz"http://www.springframework.org/tags/form" %> 

<%@taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %> 


<!DOCTYPE html> 

«html»«head» 

«meta charset="ISO-8859-1"> 

<title>Insert title here</title> 

</head> 

<body> 

<h3>WELCOME TO PRODUCT REGISTER</h3> 

«form:form action="save" method="POST" modelAttribute="product" 

enctype="multipart/form-data"> 

<pre> 

<c:if test="ST'EDIT' eq Mode }"> 

ID : «form:input path="id" readonly=“true!/><br> 

</c:if> 

CODE : «form:input path="code"Y><br> 

NAME ` «form:input path="name”/><br> 

COST : <form:input path="cost’/><br> 

GST :<form:select path="gst"> 
form: option value="5">5%-SLAB</form:option> 
<form:option value="12">12%-SLAB</form:option> 
<form:option value="18">18%-SLAB</form:option> 
<form:option value="22">22%-SLAB</form:option> 
<form:option value="30">30%-SLAB</form:option> 

</form:select> 


EMAIL: <form:input path="email"/><br> 
DOCUM: <input type="file" name="fileOb"/><br> 


NOTE : <form:textarea path="note"/><br> 
<c:choose> 
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«c: when test="S('EDIT' eq Mode)"> 
«input type="submit" value="UPDATE PRODUCT"/> 
</c:when> 
<c:otherwise> 
<input type="submit" value="CREATE PRODUCT"/> 
</c:otherwise> 
</c:choose> 
</pre> 
</form:form> 
S{message} 
«/body»«/html» 


Execution:-- Run the application and type the below URL in browser. 


http://localhost:9090/mya roduct/re 


Output:-- 
— C O © localhost:9090/myapp/product/save 


M Gmail @ YouTube 4A Online Courses - A... ki Online Tests - Onlin... 


WELCOME TO PRODUCT REGISTER 


: M20 
: Mobile 
: 18766 


GST : |5%-SLAB e 


EMAIL: |udaykumar0023@gmail.cc 


DOCUM: | Choose File | No file chosen 


It is a Good Product. 


CREATE PRODUCT | 
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Q>Define on Spring Boot web application using Email service. 


#1:- Design one Spring Boot web application using email service. 

#2:- On click submit, form data should be converted to model class Object 
(com.app.model.message). 

#3:- Use EmailUtil and send message to do Addr. 

#4:- Clean Form and send source message back to Ul. 


*** Use Spring Validation API to avoid null or empty message (even Mail formats). 


Ex:-- To address cannot be null Email is invalid format subject is required 
Text min 10 Characters. (Validate messages) 


Cc / Bcc 


Text 


File | CHoose file 


SEND Attachment 
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CHAPTERH6 SPRING BOOT BATCH PROCESSING 


1. Introduction:-- 


Batch:-- Multiple Operations are executed as one Task or one large/Big Task executed 
step by Step. 
=>Every task is called as "JOB" and sub task is called as "STEP". 
=>One JOB can contain one or more Steps (Step can also called as Sub Task). 
=>One Step contains. 
a. Item Reader (Read data from Source). 
b. Item Process (Do calculations and logics/operations etc...) 
c. Item writer (Provide output to next Step or final output). 


-»JOBs are invoked by JobLauncher also known as JobStarter. 
=>JOB, Steps and Lanuncher details must besstored in JobRepository (Config file). 


JobRepository 


JobLauncher 1 Job = multiple (*) step 
1 Step = 1 Read + 1 Process + 1 Write 


Step 
Item Item Item 
Read Process | Write 


Step Implementation:-- 
-»|n a Job (work) we can define one or multiple steps which are executed in order 
(step by step). 
-»Job may contain 1 step, job may contain 2 step...... job may contains many Steps so, 
finally 1-job = * (many) Step. 
=>Every step having 3 execution stages 

a. ItemReader<T> 

b. ItemProcessor<I, O> 

c. ItemWriter<T>. 
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a>ItemReader<T> :-- It is used to read data (Item) from source (Input location) as 
input to current Step. A source can be File, DB, MQ, (Message Queues), Networks, 
XML, JSON... etc. 


b>ItemProcessor<I, O» :-- It is used to process input data given by Reader and returns 
in Modifier (or same) format of data. 


c>ItemWriter<T> :-- It will read bulk of Items from Processor at a time and writes to 
one destination. Even Destination can be a File (ex: DB, Text File, CSV, EXCEL, 
XML...etc). 

-»To start Job, we need one JobLauncher... which works in general way or Scheduling 
based. 

-»Here details like: Job, Steps, Launcher... are store in one memory which is called as 
JobRepository [Ex: H2DB or MySQL, DB ... any one DB]. 


ItemReader 


JobRepository ItemWriter 


NOTE:-- 

1. An Item can be String, Array, Object of any class, Collection (List/Set....). 

2. ItemReader will read one by one Item from Source. For example Source has 10 
items then 10 times ItemReader will be executed. 

3. ItemReader GenericType must match with ItemProcessor Input GenericType. 

4. ItemProcess will read item by item from Reader and does some process (calculate, 
convert, check conditions, and convert to any class Object etc...). 

5. ItemProcessor will provide output (may be same as Input type) which is called as 
Transformed Type. 

6. ItemWriter will collect all output Items into one List type from Processor at a time 
(Only one time). 

7. ItemWriter writes data to any destination. 
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8. Source/Destinatation can be Text, DB, Network, MessageQueue, Excel, CSV, JSON 


data, XML etc... 


Step Execution Flow :-- 
=>Step contains 3 interfaces (impls classes) given with generic types. 
a. IremReader«T» : (T= Input Data Type) 
b. ItemProcessor<I, O> : ( I must match with Reader T type and O must match with 
writer T type). 
c. ItemWriter<T> : (T = Type after processing) 


=>Here T/I/O can be String Object of any class or even collection (List, Set...). 
=>Here ItemReader reads data from source with the helps of steps. 

=>Reader and Processor are executed for every item, but writer is.called based on 
chunk size. 


Ex:-- No. of Items = 200, chunk=50 then Reader and Processor are executed 200 times 
but writer is called one time after 50 items are processed (Here 4 times executed). 
-»|temWriter writes data to destination. with the help of step. 


(Item = T) 
Source Reader<T> Prcessor<T, O> ItemWriter<T> 


next (i =i next (item) 


read RE 
next (item) 


next weal 


Spring Boot Batch coding Files and Steps:- 
Batch programming is implemented in 3 stages. 
1. Step Creation 
2. Job Creation 
3. Job Executions 
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1. Step Creation:- This process is used to construct one (or more) Step(s). 
Ex:-- Step1, Stpe2, Step3.. 
=>here, Step is interface, It is constructed using "StepBuilderFactory (C)" with 3 inputs 
taken as (interfaces Impl class object): 
a>ItemReader<T> 
b>ItemProcessor<I, O> 
c>ItemWriter<T> 


=>Programmer can define above interfaces Impl classes or can be also use exist 
(pre-defined) classes. 

=>Reader, Writer, Processor is functional interfaces. We can define them using 
Lambda Expression and methods references even. 


2>Job Creation:-- One job is collection of Steps executed inorder (one by one). 
=>Even job may contain one Step also. Here, job is interface which is constructed using 
“JobBuilderFactory <C>” and Step (I) instances. 
=>To execute any logic before or after job, define Impl class for "JobExecutionListener 
(1)” having method 
Like: beforeJob(...) : void and 

afterJob(...) : void 
=>Here Listener is optional, It may be used to find current status of Batch (Ex: 
COMPLETED, STOPTES, FAILED.:.) start date and time, end date and time etc. 


3>Job Execution:-- Once Steps and job are configured, then we need to start them 
using “JobLauncher (I)" run(...) method. 
-»This run(...) method takes 2 parameters 

a. Job (I) and 

b. JobParameter (C) 


=>Here, JobParameters (C) are inputs given to Job While starting this one. 

Ex:- Parameters are : Server Data and Time, Customer Name flags (true/false), Task 
Name... etc. 

-»JobParameters (C) object is created using "JobParametesBuilder" and its method 
toJobParameters(). 
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(C) 


| SimpleJobLauncher 


JobLauncher 


tolobParameters() 


+JobExecutionListener 


| JobParametersBuilder | (c) 
+ beforeJob(...) : void 


+ afterJob(...) : void 


m + ItemReader<T> | (1) 
+ read<):T 


+ ItemProcessor<l, O> | (I) 
+ process (I item) : O 
+ ItemWriter<T> (1) 
+ write(List<T>) : void 


Step :-- One Step can be constructed using StepBuilderFactory (sf) class by providing 
name, chunk size, reader, processor and writer. 


StepBuilderFactory (sf):-- 


sf.get(“step1”) 


=>Provide.name of Step. 


.<String, String> chunk(1) 


=> No. of Items to be read at a time. 


.reader (readerObj) 
.processor(processorObj) 


=>Any Impl.class of IteamReader<T> (I) 
-»Any.Impl class of itemProcessor «I, O> 


.writer(writerObje 


=>Any Impl class of ItemWriter «T» (I) 


.build(); 


-»Convert to step (impl class) Object. 


UML Notation:-- 


org.sf batch.item 
ItemReader «T» 


read() : T 


JobBuilderFactory (C) :-- 


org.sf batch.item 


ItemProcessor <l, O> 
processor (l item ) : O 


org.sf batch item 


ItemWriter <T> 
write (List<T> item) : void 


-»This class is used to create one or more Jobs using Steps, listener, Incrementer.... 


-»Job (I) Construction flow 


JobBuilderFactory jf :-- 


Jf.get("jobA") 


-»Job Name 


.incremental(runldincrementar) 


=>Incrementer 


listener (jobExListener) 


-»Job Execution Listener 


.start (stepA 


=>First Step 
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.next (stepB) 


.next (stepC) =>Steps in Order 
.next (stepD) 


.build(); -»Create job Type 


JobExecutionListener (I):-- 
=>This Interface is provided Spring Batch f/w, which gets called automatically for our 
Job. 
=>For one job — one Listener can be configured. 
=>It is an Interface which has provided two abstract methods. 
a. beforeJob (JobExecution) : void 
b. afterJob (JobExecution) : void 
=>If we write any impl class for above Listener (I) we need todmplement two abstract 
method in our class. 
-»Some times we need only one method in our class file afterJob() method is required. 
Then go for JobListenerAdapter(C) which has provided default impl logic for both 
beforeJob; and afterJob(); methods. 
-»JobExecution is a class which is used to find current job details like jobParameters, 
BatchStatus, stepExecutions etc... 


JobExecutionListener (I) 


Ti IS-A 


JobListerAdapter (C) 


s IS-A 


MylobListener (C) 


=>***BatchStatus is an enum having possible values : COMPLETED, STARTING, 
STARTED, STOPPING, STOPPED, FAILED, ABANDONED, UNKNOWN. 


Q»What are possible Job Status/Batch Status in Batch Programming? 
A» All possible status in Batch Execution are given as enum "BatchStatus". Those are 


COMPLETED -»Successfully done. 
STARTING =>About to call run(...). 
STARTED =>Entered into run(...). 
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STOPPED =>Abort & come out of run(...). 
STOPING -»Run(...) method finished. 
FAILED =>Exception in run(...). 
ABANDONED =>Stopped by External service. 
UNKNOWN =>Unable to provide. 


org.sf.batch.core | (l 
+ jobExecutionListener 


+ beforeJob (JobException) : void 
+ afterJob (JobExecution) : void 


** JobLauncher (I) :-- 

=>This interface is used to invoke our Job with Parameters (input) like creationTime, 
uniqueld (name), programmerData etc. 

=>This Interface is having method run (Job, JobParameters). 

=>This Interface object is created by JobParametersBuilder which holds data in Map 


<key, Value> style. 


Final Spring Boot Batch Implementation Diagram:-- 


JobParameters JobExecutionListener 


S ES 
JobLanucher 


1—1 


| 
JobRepository | HtemWriter | 
| | 
L — — — - 1 JobBuilderFactory | 
| 
StepBuilderFactory — 


Step#1:- Define one Spring Starter Project and select Spring Batch or else add below 
dependencies. 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-batch</artifactld> 
</dependency> 
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Step#2:- Define Impl classes for IteamReader, ItemProcessor and IteamWriter 
Ex: Reader (C), Processor (C), Writer (C). 


Step#3:- Define one class for Batch Configuration. 

a>Create Beans for Reader, Processor, Writer. 

b>Create Bean for Step using StepBuilderFactory 
(BatchConfig <>StepBuilderFactory) 

c>Create Bean for job using JobBuilderFactory 
(BatchConfig <>JobBuilderFactory) 

d>Define JobExecutionListener (1) Impl class (It is optional) 


Step#4:- Create ConsoldeRunner to make job Execution using JobLauncher [run(...) 
method]. 

ConsoleRunner 

ConsoleRunner 

=>Provider JobParameters using its builder obj. 


Step#5:- At Starter class level add annotation: @EnableBatchProcessing 


Step#6:- add below key in application.properties 

spring.batch.job.enabled=false 

=>By default Starter class executesdJob one time on startup application and even 
JobLauncher is executing another time. To avoid starter execution by starter class add 
above key as false value. 


Coding order:-- 
1. Reader 
. Processor 
. Writer 
. Step Configuration using StepBuilderFactory 
. JobExecutionListener 
. Job.Config —job BuilderFactory 
. JobParameters using JobParametersBuilder 
. JobLauncher using CommandLineRunner 


LD ON On Un A WU N 


. ** Add key in application.properties 


Spring.batch.job.enabled-false 


=>To avoid execution of job multiple times (by Starter class) 
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#30. Folder Structure of SpringBoot batch Programing:-- 
v RR SpringBootBatch [boot] [devtools] 
v (B src/main/java 
v Å com.app 
[J SpringBootBatchApp.java 
v E com.app.batch.config 
på BatchConfig.java 
v E com.app.batch.listener 
[5 MylobListener.java 
v EH com.app.batch.processor 
B? DataProcessor.java 
v BG com.app.batch.reader 
Bf DataReader.java 
wv E com.app.batch.runner 
p MyJobLauncher.java 
v E com.app.batch.writer 
Då DataWriter.java 
(8. src/main/resources 
Æ application.properties 
(9& src/test/java 
mA JRE System Library [JavaSE-1.8] 
BA Maven Dependencies 
== src 
& target 
[€] HELP.md 
= mvnw 
[E] mvnw.cmd 
[v] pom.xml 


application.properties:-- 

#Disable this otherwise job executed one time by SpringBoot on startup 
And also one more time by our launcher 

spring.batch.job.enabled=false 

spring.batch.initialize-schema=always 
spring.datasource.driverClassNamezoracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


1>DataReader:-- 


package com.app.batch.reader; 

import org.springframework.batch.item.ItemReader; 

import org.springframework.batch.item.NonTransientResourceException; 
import org.springframework.batch.item.ParseException; 

import org.springframework.batch.item.UnexpectedlnputException; 
import org.springframework.stereotype.Component; 
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@Component 


public class DataReader implements ItemReader<String> { 


String message[] = {"hi","hello","hoe"}; 
int index; 


@Override 
public String read() throws Exception, UnexpectedInputException, 
ParseException, NonTransientResourceException { 
if(index < message.length) 
{ 
return message[index++]; 
j else { 
index=0; 


return null; 


) 
2. DataProcessor:-- 
package com.app.batch.processor; 
import org.springframework.batch.item.ItemProcessor; 
import org.springframework.stereotype.Component; 


@Component 
public class DataProcessor implements ItemProcessor<String, String> { 


@Override 
public String process(String item) throws Exception { 
returnitem.toUpperCase(); 
} 
} 
3. DataWriter:-- 
package com.app.batch.writer; 
import java.util.List; 
import org.springframework.batch.item.ItemWriter; 
import org.springframework.stereotype.Component; 


@Component 
public class DataWriter implements ItemWriter<String> { 
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@Override 
public void write(List<? extends String> items) throws Exception { 
for(String item:items) { 
System.out.println(item); 
) 
} 
} 


4. BatchConfig.java:-- 


package com.app.batch.config; 

import org.springframework.batch.core.Job; 

import org.springframework.batch.core.JobExecutionListener; 

import org.springframework.batch.core.Step; 

import org.springframework.batch.core.configuration.annotation. 
EnableBatchProcessing; 

import org.springframework.batch.core.configuration.annotation.JobBuilderFactory; 
import org.springframework.batch.core.configuration.annotation.StepBuilderFactory; 
import org.springframework.batch.core.launch.support.Runldincrementer; 

import org.springframework.beans.factorysannotation.Autowired; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 

import com.app.batch.listener.MyJobListener; 

import com.app.batch.processor.DataProcessor; 

import com.app.batch.reader.DåtaReader; 

import com.app.batch.writer. DataWriter; 


@Configuration 
@EnableBatchProcessing 
public class BatchConfig I 


@Autowired 

private JobBuilderFactory jobBuilderFactory; 
@Autowired 

private StepBuilderFactory stepBuilderFactory; 


@Bean 
public Job jobA() { 
return jobBuilderFactory.get("jobA") 
.incrementer(new RunldIncrementer()) 
JJistener(listener()) 
.start(stepA()) 
//.next(step) 
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.build(); 
} 
@Bean 
public Step stepA() { 
return stepBuilderFactory.get("stepA") 
.<String, String>chunk(50) 
.reader(new DataReader()) 
.processor(new DataProcessor()) 
.writer(new DataWriter()) 
.build(); 
} 
@Bean 
public JobExecutionListener listener() { 
return new MyJobListener(); 
} 
} 
5. MyJobListener.java:-- 
package com. app batch listener; 
import org.springframework.batch.core.JobExecution; 
import org.springframework.batch.core.JobExecutionListener; 
import org.springframework.stereotype.Component; 


@Component 
public class MyJobListener implements JobExecutionListener { 


@Override 

public void beforeJob(JobExecution jobExecution) { 
System. out. printiIn(jobExecution.getStartTime()); 
System.out.printin(jobExecution.getStatus()); 

) 

(Q Override 

public void afterJob(JobExecution jobExecution) 1 
System.out. printIn(jobExecution.getEndTime()); 
System.out.println(jobExecution.getStatus()); 


) 

6. MyJobLauncher.java:-- 

package com.app.batch.runner; 

import org.springframework.batch.core.Job; 

import org.springframework.batch.core.JobParameters; 
import org.springframework.batch.core.JobParametersBuilder; 
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import org.springframework.batch.core.launch.JobLauncher; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 


@Component 
public class MyJobLauncher implements CommandLineRunner { 


@Autowired 

private JobLauncher jobLauncher; 
@Autowired 

private Job job; 


@Override 
public void run(String... args) throws Exception { 
JobParameters jobParameters = new JobParametersBuilder() 
.addLong("time", System.currentTimeMillis()) 
.toJobParameters(); 
jobLauncher.run(job, jobParameters); 


} 


Output:-- 

2019-07-03 00:55:17.461 INFO 8488 --- [ restartedMain] o.s.b.c.1.support.Simpleloblauncher : Job: [SimpleJob: [name=jobA]] launched v 
Wed Jul 03 00:55:17 IST 2019 

STARTED 

2019-07-03 00:55:17.590 INFO 8488 --- | restartedMain] o.s.batch.core.job.SimpleStepHandler : Executing step: [stepA] 

HI 

HELLO 

HOE 

Wed Jul 03 00:55:17 IST 2019 

COMPLETED 

2019-07-03 00:55:17.666 INFO 8488 --- | restartedMain] o.s.b.c.1.support.SimpleJobLauncher : Job: [SimpleJob: [name=jobA]] completed 
Main Class Executed 

2019-07-03 00:55:17.705 INFO 8488 --- [ Thread-9] com.zaxxer.hikari.HikariDataSource : HikariPool-1 - Shutdown initiated... 
2019-07-03 00:55:17.753 INFO 8488 --- [ Thread-9] com.zaxxer.hikari.HikariDataSource : HikariPool-1 - Shutdown.completed. 


2. Spring Boot Batch Processing ` Converting .csv file data to DataBase table:-- 
-»Consider input data given by csv file is related to products having product id, name, 
cost, by using one item reader convert .csv file data to Product class object. 

-»Define one Processor class to calculate gst (Goods and Service Tax) and discount of 
product. 

=>Finally Product should have id, name, cost, gst, discount. 

-»Use one ItemWriter class to convert one object to one Row in DB table. 
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Source [File] 
parts.csv 


Processor 


Writer 
List «T» 


(HH Insert SQL query 
COH 
> 


SQL (JDK Batch) Destination 


id=10 
code = CAR 
cost = 230.45 


id= 10 
code = CAR 
cost = 230.45 


10, Car, 230.45 | 
11, BUS, 345.76 


— Insert SQL query E 


(Cal...) 
dist=3% 
gst=18% 


Insert SQL query 


Data base 


=>In realtime CSV (Comma Separated Values) Files are used to hold large amount of 
data using symbol / Tokenizer ‘,’ or (It will be , . -, V, /). 

-»This data will be converted to one Model class(T) object format. 

=>It means one line data(id, code, cost...) converted to one java class object by Reader. 
-»Calculate Discount and GST... etc using Processor class. Processor may return same 
class (or) different Object (i.e I==0) 

-»Based on chunck(int) size all objects returned by Processor will be collected into one 
List by Writer. 

=>Every Object in List will be converted into its equal "INSERT SQL...". 

=>Multiple SQLs are converted to one JDBC. Batch and sent to DB at a time. 

=>No of calls between Writer and Database.depends on chunk size (and no of Items). 


Technical Flow for csv to DB using Spring Boot Batch:-- 


Source [File] 


FlatFieltemReader<T> (C) 


parts.csy ——————_> 


10, CAR, 230.45 
11, PEN, 25.63 
12, BUS, 83.25 


//1. Loading File 
Resource(file) 


//2. Read data line by line 
LineMapper(...) 


10, CAR, 230.45 


//3. Read one by one val 
LineTokenizer 


10 ||CAR | | 230.45 


//4. Convert to Model class Object 
FieldSetMapper 
id=10 


code = CAR 
cost = 230.45 


Model Class 


obj 
id, code, cost 
dist, gst 


MyProcessor«l, O» 


Calculate 
Discount, 
GST 


Model class obj 


JdbcBatchltemWriter«T» (C) 


//1. Collect all Objects 


QOO 


List<T> 


//2. Connect to DB 
DataSource(l) 


SourceProvider 


M lar SQL 


//4. Collect all SQLs as JDBC Batch 


//3. read values based on variable names 


Database 


SQL1, SQL2 


> 
Execute Batch 


FlatFileltemReader:--- 


=>This class is provided by Spring Batch to read data from any Text Related file 


(.txt, .csv,...). 


DefaultLineMapper:-- It will load one row(/n) at a time as one Line Object. 
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DelimitedLineTokenizer :-- It will devided one line values into multiple values using 
any Delimiter (like comma, space, tab, new, line, dash.. etc). 


un 


=>Default Delimiter is “,” [Comma]. 


BeanWrapperFieldSetMapper :-- It maps data to variables, finally converted to one 


class type (TargetType). 


FlatFileltemReader 


10, PEN, 2.36 Line Mapper 
11, CAR, 5.78 10, PEN, 2.36 


12, CAT, 7.65 


Line Tokenizer 


FieldSetMapper 


id = 10 
name = PEN 
cost = 2.36 


Execution Flow:-- 

=>Spring Boot Batch f/w has provided pre-defined ItemReaders and ItemWriters. 
=>FlatFileltemReader «T» is used to load any file (source) as input to read data 
example .txt, .cSv,..» etc. 

-»|t will'read-one line data based on LineMapper (Mn). 

=>One Line data is divided into multiple values based on Tokenizer (Delimitar = ,). 
-»These values are mapped to one class (T) type object also known as Target. 


-»This Target object is input to ItemProcessor. After processing object (calculations, 
Logical checks, data modifications... etc) Processor returns output type Object. 
=>JdbcBatchltemWriter collects all Items from ItemProcessor into List<T> based on 
chunk (int) size. 

-»Provide one DataSource (DB Connection) to communicate with DB Tables. 
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-»Define one SQL which inserts data into table based on Parameter (Variable Name) 
SourceProvider. 

=>Multiple SQLs are converted to one batch and send to DB table. 

*** Here Batch Size = Chunk Size. 

Example chunk size = 150 (int value) 

-»Chunk indicates maximum Items to be sent to Writer in one network call from Step. 
-»For last network call chunk may contain few Items (no. of Items «chunk size). 


-»|n application.properties add below key-value pairs : 
spring.batch.job.enabled=false 
spring.batch.initialize-schema=always 


=>Here job.enabled=false will disable execution of job. by onetime on app starts by 
Starter class. 

=>Initialize-schema=always will allow Spring Batch to communicate DB to hold its 
Repository details (like Job, Step, current status details...). 

-»***|n case of Embedded Database initialize-schema not required. 


Coding Order for Batch :- csv to ORACLE 
1» Model class 
2» Processor class*** 
3» BatchConfig 
4» ConsoleRunner 
5» Application.properties 
6» Starter class 
7» Pom.xml 
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#31. Folder Structure of Spring Boot Batch transferring data from csv file to DB:-- 
v us SpringBootBatchCSVToOracle [boot] [devtools] 
v [9 src/main/java 


v E com.app 
[J] SpringBootBatchCsvToOracleApp.java 
v åå com.app.config 
DJ) BatchConfig.java 
v 84 com.app.launcher 
DJ) MyJobLauncher.java 
v $ com.app.model 
[J] Product.java 
v 84 com.app.process 
[J] ProductProcessor.java 
v (9& src/main/resources 
Æ application.properties 
KN myprods.csv 
CR src/test/java 
BA JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 


[E] mvnw.cmd 
[m] pom.xml 


application.properties:-- 

spring.batch.job.enabled=false 
spring.batch.initialize-schema=always 
spring.datasource.driverClassNamezoracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbe;oracle:thin: @localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


1. Model.class (Product.java):-- 
package com.app.model; 
import lombok.Data; 


@Data 

public class Product { 
private Integer prodld; 
private String prodName; 
private Double prodCost; 
private Double prodGst; 
private Double prodDisc; 


) 
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2. ProductProcess.java:-- 

package com.app.process; 

import org.springframework.batch.item.ItemProcessor; 
import com.app.model.Product; 


public class ProductProcessor implements ItemProcessor«Product, Product» { 


@Override 
public Product process(Product item) throws Exception { 
item.setProdGst(item.getProdCost()*12/100.0); 
item.setProdDisc(item.getProdCost()*25/100.0); 
return item; 
) 
} 
3. BatchConfig.java:-- 
package com.app.config; 
import javax.sql.DataSource; 
import org.springframework.batch.core.Job; 
import org.springframework.batch.core.Step; 
import org.springframework.batch.core.configuration.annotation. 
EnableBatchProcessing; 
import org.springframework.batch.core.configuration.annotation.JobBuilderFactory; 
import org.springframework.batch.core.configuration.annotation.StepBuilderFactory; 
import org.springframework.batch.core.launch.support.Runldincrementer; 
import org.springframework.batchiitem.ItemProcessor; 
import org.springframework.batch.item.ItemReader; 
import org.springframework.batch.item.ItemWriter; 
import org.springframework.batch.item.database. 
BeanPropertyltemSglParameterSourceProvider; 
import org.springframework.batch.item.database.JdbcBatchltemWriter; 
import org.springframework.batch.item.file.FlatFileltemReader; 
import org.springframework.batch.item.file.mapping.BeanWrapperFieldSetMapper; 
import org.springframework.batch.item.file.mapping.DefaultLineMapper; 
import org.springframework.batch.item.file.transform.DelimitedLineTokenizer; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.context.annotation.Bean; 
import org.springframework.context.annotation.Configuration; 
import org.springframework.core.io.ClassPathResource; 
import org.springframework.jdbc.datasource.DriverManagerDataSource; 
import com.app.model.Product; 
import com.app.process.ProductProcessor; 
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@EnableBatchProcessing 
@Configuration 
public class BatchConfig 
{ 
//STEP 
@Autowired 
private StepBuilderFactory sf; 


@Bean 
public Step stepA() { 
return sf.get("stepA") 

.<Product, Product> chunk(3) 
.reader(reader()) 
.processor(processor()) 
.writer(writer()) 
.build(); 

} 


//JOB 
@Autowired 
private JobBuilderFactory jf; 


@Bean 
public Job jobA() { 
return jf.get("jobA") 
.incrementer(new RunldIncrementer()) 
.start(stepA()) 
.build(); 


} 
//dataSource -- Creates DB connection 
(Bean 
public DataSource dataSource() { 
DriverManagerDataSource ds = new DriverManagerDataSource(); 
ds.setDriverClassName("oracle.jdbc.driver.OracleDriver"); 
ds.setUrl("jdbc:oracle:thin:(localhost:1521:xe"); 
ds.setUsername("system"); 
ds.setPassword(" system"); 
return ds; 


) 
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//1. Item Reader from CSV file 


/** Code snippet for CSV to ORACLE DB**/ 
@Bean 
public ItemReader<Product> reader() { 
FlatFileltemReader <Product> reader = new FlatFileltemReader<Product>(); 
//--reader.setResource(new FileSystemResource("d:/abc/products.csv")); 
//--loading file/Reading file 
reader.setResource(new ClassPathResource("myprods.csv")); 
//--read data line by line 
reader.setLineMapper(new DefaultLineMapper<Product>(){{ 


//--make one into multiple part 


setLineTokenizer (new DelimitedLineTokenizer() { { 
//-- Store as variables with names 


setNames ("prodid", "prodName", "prodCost"); 
Wb 
setFieldsetMapper(new BeanWrapperFieldSetMapper«Product»() 11 
//--Convert to model class object 
setTargetType (Product.class); 


HJ; 
HJ; 
return reader; 
) 
//2. Item Processor 
(Q Bean 
public ItemProcessor<Product, Product» processor() { 
//return.new ProductProcessor(); 
return (p)-» { 
p.setDisc(p.getCost()*3/100.0); 
p.setGst(p.getCost()*12/100.0); 
return p; 


} 
//3. Item Writer 


@Bean 

public ItemWriter<Product> writer() { 
JdbcBatchltemWriter«Product» writer = new JdbcBatchltemWriter<>(); 
writer.setDataSource(dataSource ()); 
writer.setltemSglParameterSourceProvider(new 
BeanPropertyltemSqlParameterSourceProvider<Product>()); 
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writer.setSql("INSERT INTO PRODSTAB(PID, PNAME, PCOST, PGST, PDISC) 


VALUES(:prodld, :prodName, :prodCost, :prodGst, :prodDisc)"); 

return writer; 
} 

4. MyJobLauncher.java:-- 

package com.app.launcher; 

import org.springframework.batch.core.Job; 

import org.springframework.batch.core.JobParametersBuilder; 

import org.springframework.batch.core.launch.JobLauncher; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.stereotype.Component; 


@Component 
public class MyJobLauncher implements CommandLineRunner{ 


@Autowired 

private JobLauncher jobLauncher; 
@Autowired 

private Job job; 


@Override 
public void run(String... args) throws Exception { 
jobLauncher.run(job,new. JobParametersBuilder() 
.addLong(" time" System.currentTimeMillis()) 
.toJobParameters()); 


DB Table:-- Execute below SQL query before execution of program to create table. 
SQL>CREATE TABLE prodstab (PID number (10), PNAME varchar2 (50), PCOST number, 
PGST number, PDISC number); 


Create a file under src/main/resources folder:-- 
myprods.csv : under src/main/Resources. 

10, PEN, 2.36 

11, CAR, 8.8 

12, BUS, 99.56 
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-»To read file from outside Application from File System (D:/driver or C:/driver) then 
use FileSystemResource. 

-»|t same way to read file from network (internet URL based) then use UrlResource in 
place of ClassPathResource. 


Task:-- 
#1. Write Spring boot Batch Application To read data from database (Oracle DB) using 
"JdbcCursorltemReader" and write data to csv file using "FlatFlleltemWriter". 


Task#1: (JDBC ->CSV) 
JdbcCursorltemReader<T> 
FlatFileltemWriter<T> 


#2. Write data from MongoDB using "MongoltemReader” and write data to JSON file 
using "JsonFlleltemWriter". 


Task#2: MongoDB to JSON file 
MongoltemReader<T> 
JsonFileltemWriter<T> 


Task#2: ORACLE to CSV 

(ORM -> CSV) 
HibernateCursorltemReader<T> 
FlatFileltemWriter<T> 


Note:-- Every step contains 
a> ItemReader 
b> ItemProcessor 
c> ItemWriter 


=>All these are functional Interface (contains only one (1) abstract method. 
So Logic can be provided to these interfaces using Lambda Expression. 


=>Lambda coding syntax:-- 
(parameters) -> 1 

method body; 
} 
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interface Sample( $1 interface Sample ( #1 
void m1(); void m1(); 


} } 


class A implements Sample{ #2 #2 & #3 = Lambda 


Sample s= 
public void m1() I ()->{ 


System.out.println("OK"); System.out.printin("OK"); 


} } 
} 


Samples-new A(); #3 


s.m1(); #4 


=>Writing Lambda expression 
Simple code:-- 


public class MyProcessor implements ItemProcessor«Product, Product» { 


public Product process(Product p) throw Exception 1 
double cost=p.getCost(); 
p.setDisc(cost*3/100.0); 
p.setGst(cost*12/100.0); 

return p; 
} 
} 
@Bean 
public ItemProcessor<Product, Product> 
process() { 
return new. MyProcessor(); 


) 


Lambda Exp:-- 
(Bean 
ItemProcessor«Product, Product» process() ( 
return (p) -> 1 
double cost=p.getCost(); 
p.setDisc(cost*3/100.0); 
p.setGst(cost*12/100.0); 
return p; 
P 
T 
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***Different ways of creating object and calling method:-- 
Consider below class:-- 
class Sample { 


Sample() { 
System.out.println(" Constructor"); 
) 
void show () ( 
System.out.println(" Method"); 
) 
) 
Text class:-- 
public class WayOfCreatingObject 
{ 


public static void main(String[] args) { 


//1. Creating object and calling method 
Sample s = new Sample(); 
s.show(); 


//2. Creating Object and calling*method 
new Sample().show(); 


//3. Creating object (add'extra.code, override methods) and calling method 
new Sample (11 
public void show() { 
System.out.println(" NEW LOGIC"); 


) 
}.show(); 


//4. While creating object invoke method 
new Sample() ( 
¥/\nstance initialize block 


{ 


show(); 
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Ex:-- Code Extension and instance block:-- 
package com.app; 


public class Sample { 
System.out.printIn(“From instance-inside"); 
} 
public sample() { 
System.out.printIn(“From Constructor"); 
} 
//getters setters.. toString 
} 


package Com.app; 
public class Test 
Public static void main { 


//1. Create object then call method 
Sample sl = new Sample(); 
s1.setSid(10); 


//2. calling method while creating obj 

Sample s2 = new Sample() 1 { 
setSid(10); 

IE 


//3. Code Extension for current object 
Sample s3 = new Sample() { 
void m1() 1 
System.out.println(" OK"); 
} 
{ 
setSid(10); 
m1(); 
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//Fast in loading and 


ild fi B b=newB 
//Child first (){{ id 


B b = new B(); setld(10); 


class A { p , 
ob.setld(10); H p A oa-new A() ( I 


} //Parent first A oa-new A() { I setOb(new B() { { 
Aoa-newA( ^^ setOb(b); setld(10); 


oa.setOb(b); W i 


C oc- new C(); A oa = new A()11 
oc.setld(10); setB(new B() { I 

setC (new C() 11 
B ob-new B(); setld (10); 
ob.setC(oc); 


class A1 cdassB(  classC( 
B ob; C oc; int id; 
j j T 


A oa=new A(); 
oa.setB(ob); 
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CHAPTER#7: SPRING BOOT REST (PROVIDER & CONSUMER 


1. Introduction:-- 

=>To implement ReSTFul webservices API using simple annotations and Templates 
Spring boot ReST F/w has been introduced. 

=>Even to implement Microservices design Spring boot ReST API is used. 


Consumer Provider 


HttpHeaders RestController 


d 
[ HttpEntity . 
> RestTemplate (MethodType ) 


NOTE:-- 

a.»Consumer and Provider interchanges the data Primitive (String format only), Class 
Type (Object) and Collections. 

b.>Data will be converted to either JSON or XML format also known as Global Formats 
c.» String data will be converted to any other type directly. 

d.>ReST Controller supports 5 types of Request Methods Handling. Those are HTTP 
Method : GET, POST, PUT, DELETE and PATCH. 

e.»Controller class level use annotations @RestController (Stereotype), 
@RequestMapping (for URL). 

f.>Controller methods level use annotations. 


TYPE Annotations 

GET @GetMapping 
POST @PostMapping 
PUT @PutMapping 
DELETE @DeleteMapping 
PATCH @PatchMapping 
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g.>To provide Inputs to Request Methods in RestController, use annotations. 


TYPE Annotation 
| url?key=val @RequestParam 
/url/val/ @PathVariable 
/url/key=val (OMatrixVariable 
Http Header @RequestHeader 
Http Body @RequestBody 


*** All above annotations works on HttpRequest only, supports reading input data. 


h.>By default Matrix Parameter is disabled (may not work properly). To enable this 
write below code in MVC config file. 


Example:-- 

package com.app.controller; 

import org.springframework.context.annotation.Configuration; 

import org.springframework.web.servlet.config.annotation.PathMatchConfigurer; 
import org.springframework.web.servlet.config.annotation. WebMvcConfigurer; 
import org.springframework.web.util.UrlPathHelper; 


(Q Configuration 
public class AppConfig implements WebMvcConfigurer 
{ 
@Override 
public void configurePathMatch(PathMatchConfigurer configure) 
i 
UrlPathHelper helperz new UrlPathHelper(); 
helper.setRemoveSemicolonContent(false); 
configure.setUrlPathHelper(helper); 


) 

i.>DispatcherServlet is autoConfigured in Spring Boot with URL Pattern mapped to /. 
j.>AutoConfiguration Provided even for @EnableWebMvc, 
@ComponentScan(Startsclass), (0 PropertySource("ClassPath:application.propery") 
k.>Embedded server. 
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#1. Spring Boot ReST Provider Example #1 

Step#1 :-- Create Starter Project using web and devtools Dependencies.Details are 
Groupld :com.app 

Artifactld : SpringBootRestProvider 

Version :1.0 


#32. Folder Structure of Spring Boot RestController with possible HttpRequest:-- 


v u SpringBootRest [boot] [devtools] 
v [9 src/main/java 
v = com.app 
[Jå SpringBootRestApplication.java 
wv Å com.app.rest.controller 
[5 AdminRestController.java 
2 src/main/resources 
D src/test/java 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
(& target 
[w] HELP.md 
Ej mvnw 
[SS] mvnw.cmd 
[m] pom.xml 


Step #2 :-- Writer one Controller.class with class lever URL different method with HTTP 
MethodTypes. 

package com.app.controller; 

import org.springframework.web.bind.annotation.DeleteMapping; 

import org.springframework.web.bind.annotation.GetMapping; 

import org.springframework.web.bind.annotation.PatchMapping; 

import org.springframework.web.bind.annotation.PostMapping; 


import org.springframework.web.bind.annotation.PutMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping("/admin") //Optional 
public class AdminRestController { 
(9 GetMapping("/show") 
public String helloMsgGet () ( 
return "Hello From GET"; 
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} 


@PostMapping("/show") 

public String helloMsgPost () { 
return "Hello From POST"; 

} 

@PutMapping("/show") 

public String helloMsgPut () { 
return "Hello From PUT"; 

} 

@DeleteMapping("/show") 

public String helloMsgDelete () { 
return "Hello From DELETE"; 

} 

@PatchMapping("/show") 

public String helloMsgPatch () { 
return "Hello From PATCH"; 


} 

application.properties:-- 

server.port=2019 

server.servlet.context-path=/myApp 

*** Run Starter class and Test Application using POSTMAN 


GET http://localhost: 2019/ myapp /admin/show 


Postman Screen:-- 


Builder 
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a. URL is case-sensitive, same URL can be used at multiple (GET, POST, PUT...) must be 
different. 

b. Difference between PUT and Patch : 

PUT :-- It indicates modify complete (full) data, based on Identity (ID-PK). 

PATCH :-- It indicates modify partial (few data, based on Identity (ID-PK). 


Example#2 Read Data from Http Request (Head and Body). 
=>Http Request sends data using Header and body Section (both). 
-»To Read any Header Parameter use code 
* @RequestHeader DataType localVariable 
* @RequestHeader (required-false) DataType localVariable 
* @RequestHeader ("key") DataType localVariable 
=>To read data from Body (RAW Data) use code @RequestBody 


HttpRequest Provider App 


Header name : val. H readhead @RequestHeader 


Data (RAW, JSON, XML) | B read body @RequestBody 


Code:-- 

package com.app.rest.controller; 

import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotation.RequestHeader; 
import org.springframework.web.bind.annotation.RequestMapping; 
import-org.springframework.web.bind.annotation.RestController; 


(ØRestCentroller 

@RequestMapping("/admin") 

public class AdminRestController { 

@PostMapping("/head") 
public String readHead(@RequestHeader(required=false) String dept, 
@RequestHeader ("Content-Type") String type, @RequestBody String mydata) { 


return "Hello Head :"+dept+" ," +type+ ",Body:" +mydata; 


i 
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POST Hitp://localhost-2019/admin/head 


head 
dept SAMPLE 
Content-Type application/json 


POST Http://localhost:2019/admin/head SEND 


Body 
()raw  application/json 


("message" : This is from Request Body") 


NOTE:-- 
* Request Header is required (true) by default to make it-optional, add code 
required=false. 
** If key name localVariable Name same then providing key name is optional. 
* Request Body Raw data (Characters or any...). 
« Can be Stored in String with any variableName. 


2. Passing Input to RestController:-- 
=>RestController will read input data either in primitive or in Type (Object/Collection). 
-»To pass data/input to rest controller Spring has provided different concepts. 


Those are :-- 

1>Request Header 

2>Request Body *** 

3>Request Parameter 

4>Path Variable *** 

5»Matrix Variable (disable mode by default) 


HTTP Request 


Primitive data input 


http://localhost:2019?k=v&k=v Request Param for few value 


Request Header 


Request Body ji ji 
Input as instruction data 
large Data 
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1>Request Header:-- It provides data in key=value format (both are String type). 
-»Request header also called as Header Parameters. 

-»These are used to provide instructions to server (application/Controller). 

Ex:-- Content-Type, Accept, host, Date, Cookies... 


2>Request Body:-- To send large/bulk data like objects and collections data in the 
form of JSON/XML. 

=>Even supported large text (Raw data). 

=>Spring boot enables JSON conversion by default, but not XML (no JAXB API). 


3>Request Parameter:-- To pass primitive data (like id, name, codes ... etc) as input, 
request parameters are used. 

=>format looks like url? keyzval&key-val... 

-»Both key and value are String type by default. 


Request Parameter: Format:-- 
(0 RequestParam( 
value="key", 
required=true/false, 
defaultValue="-value-") 
DataType localVariable 


Syntax #1:- 

(0 RequestParam(" key") DataType localVariable 

Ex#1: (9 RequestParam("sname") String sn 

Syntax #2:- 

(0 RequestParam-DataType localVar 

Ex#2: (9 RequestParam String sname 

=>If key name and local variable name are same then key is not 

Syntax #3:- 

@RequestParam(required=false) DT localVariable 

=>To make key-value is optional @RequestParam (required=false) String sname 
Syntax #4:- 

@RequestParam (required=false, defaultValue="-DATA-")DT localVariable 
=>To change default value from null to any other value. 
@RequestParam(required=false, defaultValue="No DATA") String sname 
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Controller code:-- 

package com.app.rest.controller; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestParam; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
public class AdminRestController 
{ 
(9 GetMapping("/show") 
public String showMsg(@RequestParam (value="sname", required=false, 
defaultValue="NO DATA") String sidyW 
return "Hello:" +sid; 


) 

Path Variable [Path Parameters]:-- 
=>We can send data using URL (path). 
=>It supports only Primitive Data. 


Paths are two types:-- 
a.>Static Path [format:/url] 
b.>Dynamic Path [format:/{key}] 


=>Static Path indicates URL, where as Dynamic Path indicates Data at runtime. 
=>While sending data using Dynamic Path key should not be used. Only data 
=>Order must be followed in case of sending multiple Parameters. 

=>To read.data at Controller method, use annotation : @PathVariable. 


Syntax:-- 
@PathVariable datatype keyName 


Controller code:-- 

package com.app.controller.rest; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.RestController; 
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@RestController 
public class StudentController 
{ 
@GetMapping("/show/{sid}/{sname}/{sfee}") 
public String showMsg( 
@PathVariable int sid, 
@PathVariable String sname, 
@PathVariable double sfee) 


return "Heloo :" +sid+","+sname+ ","+sfee; 


Example URL :-- http://localhost:2019/show/10/Uday/56.8 


3. RestController : Method ReturnType:-- 

=>We can use String (for primitive Data), A-classType or Any CollectionType(List, Set, 
Map...) as Method ReturnType. 

=>If return types String then same data will be-send to Controller. 

=>If return type is non-String (Class or Collection Type) then Data converted to Global 
Format (ex: JSON/XML). 

=>Default conversion Type supported by Boot is JSON (Java Script Object Notation). 
=>Even “ResponseEntity<T>” can be used as Return Type which holds Body (T) and 
status (HttpStatus enum). 


Possible Http Status are (5):-- 


1xx Informational 


2Xx Success 


3xx Redirect 


4xx Client Side Error 


5XX Server Side Error 


-»To Convert Object to JSON (and JSON to Object) SpringBoot uses JACKSON API. 
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Step #1:- Create one SpringBoot starter App with web, devtools dependencies. 


Step #2:- Add below dependency in pom.xml for XML (JAXB) supports. 


«dependency» 
«groupld»com.fasterxml.jackson.dataformat«/groupld» 
<artifactld>jackson-dataformat-xml</artifactld> 


</dependency> 


#33. Folder Structure of RestController with HttpStatus methods:-- 
v us SpringBootRestPathParameter [boot] [devtools] 
v [9 src/main/java 


v EN com.app 
118 SpringBootRestPathParameterApplication.java 


wv E com.app.controller.rest 
D? EmployeeController.java 
v $ com.app.model 
[J] Employee.java 
(8. src/main/resources 
(9&. src/test/java 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
[€] HELP.md 
| mvnw 


[=] mvnw.cmd 
[m] pom.xml 


Step#3 Model class:-- 
package com.app.model; 
import javax.xml.bind:annotation.XmlRootElement; 


QXmIROotElement 

public class Employee 

{ 
private Integer empld; 
private String empName; 
private double empSal; 


public Employee() { 
super(); 
} 
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public Employee(Integer empld, String empName, double empSal) { 


super(); 
this.empld = empld; 
this.empName = empName; 
this.empSal = empSal; 
} 
public Integer getEmpld() { 
return empld; 
} 
public void setEmpld(Integer empld) { 
this.empld = empld; 
) 
public String getEmpName() { 
return empName; 
) 
public void setEmpName(String empName).{ 
this.empName = empName; 
} 
public double getEmpSal() I 
return empSal; 
} 
public void setEmpSal(double empSal) { 
this.empSal = empSal; 
) 
@Override 
public String toString() { 
return "Employee [empld=" + empld + ", empName=" + empName + ", empSal=" + 
empSal + "|"; 
} 
} 
Step #4 Controller class:-- 
package com.app.controller.rest; 
import java.util.Arrays; 
import java.util. HashMap; 
import java.util.List; 
import java.util.Map; 
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import org.springframework.http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.model.Employee; 


(ØRestController 
public class EmployeeController 
{ 
@GetMapping("/showA") 
public String showA() { 
return "Hello-String"; 
) 
@GetMapping("/showB") 
public Employee showB() { 
return new Employee(22, "UDAY", 3.8); 
) 
@GetMapping("/showC") 
public List<Employee> showC() I 
return Arrays.asList(new Employee(22, "Uday", 6.8), 
new Employee(23, "Neha", 6.8), 
new Employee(24, "Ramu", 6.8) 
); 
} 
@GetMapping(*/showD") 
public Map<String, Enployee> showD() { 
Map<String, Employee» map= new HashMap<>(); 
map.put("e1", new Employee(22, "UDAY", 4.6)); 
map.put("e1", new Employee(23, "NEHA", 8.2)); 
map.put("e1", new Employee(24, "RAJA", 9.5)); 
return map; 
} 
@GetMapping("/showE") 
public ResponseEntity<String> showE() { 
ResponseEntity<String> resp = new ResponseEntity<String> ("Hello RE", 
HttpStatus.OK); 
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return resp; 


) 


=>Run the application and enter below urls one by one and show output. 


1» http://localhost:2019/showA 
2» http://localhost:2019/showB 
3» http://localhost:2019/showC 
4> http://localhost:2019/showD 


POSTMAN SCREEN :-- 
GET http://localhost:2019/showD SEND 


Headers 
Key Value 


Accept application/xml 


Output Screen:-- 


Bulk Edit Preset 


Spring Boot ReST + Data JPA +MySQL CRUD Operations (Rest API with Swagger):-- 
=>Here, define ReST Collector which works for JSON and XML Data input/output. 
=>For Primitive inputs use PathVariable. 

=>ReST Controller must return output type as ResponseEntity<T> which holds Body(T) 
and HttpStatus Ex:-- 500, 404, 200, 400 etc.. 
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Save @PostMapping 
Update @PutMapping 
Delete @DeleteMapping 
getOne @GetMapping 
get all @GetMapping 


MediaType Conversion annotations are:-- 

=>@RequestBody and @ResponseBody are the MediaType annotations. 

=>Here, @ResponseBody is applied when we write @RestController annotation over 
class (**Not handled by programmer). It converts Class/Collection typeto JSON/XML. 


=>@RequestBody should be handled by programmer. It converts JSON/XML Data to 
Object format. 


Spring Boot MediaType:-- 


HttpRequest @RequestBody 


H | Content-Type:------ Rest 
TNF a Application 
SEH <> | </> - 


HttpResponse @ResponseBody 


H | Content-Type:------ 
Ly I <> </> 


" Gate (| Seve 0) | 
Bu (] ISA 4} ISA BER 
Jeer 
ResponseEntity <T> HAS-A 


Model (C) 
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Coding Order:-- 
Step#1:- Create Project with web, Jpa, devtools, mysql dependencies. 
Step#2:- add jackon-dataformat-xml in pom.xml. 


Step#3:- Define Model class, Repository, IService and Servicelmpl in order. 


=>Student.java = Model 
=>StudentRepository.java = Repository 
=>IStudentService.java = IService 
=>StudentServicelmpl.java = Impl 


Step#4:- In application.properties provide keys details server port, datasource and jpa 


(dialect, show-sql...). 
Step#5:- Define RestController 


#34. Folder Structure of Spring Boot Rest with DataJpa and Swagger 


Implementation:-- 
v ær SpringBootRestMediaTypeDataJpawithSwaggerProviderApp [boot] [devtools] 
v [9 src/main/java 
v ER com.app 
[J] SpringBootRestMediaTypeApplication.java 
v Pä com.app.config 
DJ) SwaggerConfig.java 
v 85 com.app.controller 
[3] EmployeeController.java 
BB com.app.model 
LU Employee.java 
v Hj com.app.repo 
[Å EmployeeRepository.java 
v Hj com.app.service 
[Å IEmployeeService.java 
v BB com.app.service.impl 
LU EmployeeServicelmpl.java 
0 src/main/resources 
(9. src/test/java 
må JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 


[E] mvnw.cmd 
[na 


pom.xml 
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1. application.properties:-- 

server.port=2019 

HH DataSource Config ## 
spring.datasource.driverClassName=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


## Hibernate Config HH 

spring.jpa.show-sgl-true 

spring.jpa.hibernate.ddl-auto=update 
spring.jpa.database-platform=org.hibernate.dialect.Oracle10gDialect 


#2 Model class (Employee.java):-- 

package com.app.model; 

import javax.persistence.Column; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 

import javax.persistence.ld; 

import javax.persistence.Table; 

import javax.xml.bind.annotation.XmlRootElement; 


@Entity 
@XmIlRootElement 
@Table(name="emp, tab") 
public class Employee { 


@ld 

@GeneratedValue 
@Column(name="emp_id") 
private Integer empld; 


@Column(name="emp_name") 
private String empName; 

(9 Column(namez"emp sal") 
private double empSal; 
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public Employee() I 


super(); 

} 

public Employee(Integer empld, String empName, double empSal) { 
super(); 
this.empld = empld; 
this.empName = empName; 
this.empSal = empSal; 

} 

public Integer getEmpld() { 
return empld; 

} 

public void setEmpld(Integer empld) { 
this.empld = empld; 

} 

public String getEmpNamef() { 
return empName; 

} 

public void setEmpName(String empName) I 
this.empName = empName; 

} 

public double getEmpSal() I 
return empSal; 

} 

public void setEmpSal(double empSal) { 
this.empSal = empSal; 


@ Override 
public String toString() { 
return "Employee [empld=" + empld + ", empName=" + empName +", 
empSal=" + empSal + "]"; 


} 
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43 Repository Interface (EmployeeRepository.java):-- 

package com.app.repo; 

import org.springframework.data.jpa.repository.JpaRepository; 
import com.app.model.Employee; 


public interface EmployeeRepository extends JpaRepository«Employee, Integer» { } 


#4 Service Interface (IEmployeeService.java):-- 
package com.app.service; 

import java.util.List; 

import java.util.Optional; 

import com.app.model.Employee; 


public interface IEmployeeService 1 


public Integer saveEmployee(Employeere); 

public void updateEmployee(Employee e); 

public void deleteEmployee(Integer id); 

public Optional«Employee» getOneEmployee(Integer id); 
public List<Employee> getAllEmployees(); 

public boolean isPresent(Integer id); 


#5 Servicelmp.class(EmployeeServielmpl.java):-- 

package com.app.service.impl; 

import java.util.List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org:springframework.stereotype.Service; 

import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Employee; 

import com.app.repo.EmployeeRepository; 

import com.app.service.IEmployeeService; 


(Q Service 
public class EmployeeServicelmpl implements IEmployeeService ( 
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@Autowired 


private EmployeeRepository repo; 


@Transactional 

public Integer saveEmployee(Employee e) { 
return repo.save(e).getEmpld(); 

} 

@Transactional 

public void updateEmployee(Employee ell 
repo.save(e); 

} 

@Transactional 

public void deleteEmployee(Integer id) { 
repo.deleteByld(id); 

} 

@Transactional(readOnly=true) 

public Optional«Employee» getOneEmployee(Integer id) ( 
return repo.findByld(id); 

} 

@Transactional(readOnly = true) 

public List<Employee> getAllEmployees() { 
return repo.findAll(); 

} 

@Transactional(readOnly = true) 

public boolean isPresent(Integer id) { 
return repo.existsByld(id); 


} 

#6 Controller class (EmployeeController.java):-- 

package com.app.controller; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.stereotype.Controller; 

import org.springframework.web.bind.annotation.DeleteMapping; 
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import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework.web.bind.annotation.PutMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotation.RequestMapping; 
import com.app.model.Employee; 

import com.app.service.IEmployeeService; 


(9 Controller 
@RequestMapping("/rest/employee") 
public class EmployeeController { 


@Autowired 
private IEmployeeService service; 


//1. save student data 
@PostMapping("/save") 
public ResponseEntity<String> save(@RequestBody Employee employee){ 
ResponseEntity<String> resp=null; 
try { 
Integer id=service.saveEmployee(employee); 
resp=new ResponseEntity<String>("Employee '"+id+"' created", HttpStatus.OK); 
} catch (Exception e) { 
resp=new ResponseEntity<String>(e.getMessage(), 
HttpStatus.INTERNAL SERVER ERROR); 
e.printStackTrace(); 
) 
return resp; 
) 
//2. get All Records 
@GetMapping("/all") 
public ResponseEntity<?> getAll(){ 
ResponseEntity<?> resp=null; 
List<Employee> listzservice.getAllEmployees(); 
if(list==null | | list.isEmpty()) I 
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String message-"No Data Found"; 
resp=new ResponseEntity<String>(message,HttpStatus.OK); 
} else { 
resp=new ResponseEntity<List<Employee>>(list, HttpStatus.OK); 
} 
return resp; 
} 
//3. delete based on id, if exist 
@DeleteMapping("/delete/{id}") 
public ResponseEntity<String> deleteByld(@PathVariable Integer id) 
{ 
ResponseEntity<String> resp=null; 
//check for exist 
boolean present=service.isPresent(id); 
if(present) { 
//if exist 
service.deleteEmployee(id); 
resp=new ResponseEntity<String>("Deleted ""+id+"' successfully" HttpStatus.OK); 
} else ( //not exist 
resp=new ResponseEntity<String>(""+id+""' Not 
Exist",HttpStatus.BAD REQUEST); 
} 


return resp; 


//4. update data 

@PutMapping("/update") 

public ResponseEntity<String> update(@RequestBody Employee employee){ 
ResponseEntity<String> resp=null; 


//check for id exist 
boolean present=service.isPresent(employee.getEmpld()); 
if(present) { //if exist 
service.updateEmployee(employee); 
resp=new ResponseEntity<String>("Updated Successfully",HttpStatus.OK); 
} else { 
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//not exist 


resp=new ResponseEntity«String»( "Record 
found",HttpStatus.BAD REQUEST); 
} 


return resp; 


+employee.getEmpld()+" ' not 


#1. POSTMAN SCREEN for POST Method:-- 


POST http://localhost:2019/rest/employee/save SEND 


Body 
raw application/Json 
{ 
"empName" : “Uday Kumar", 
"empSal" :5563.3 
} 


POSTMAN OUTPUT SCREEN for POST Method:-- 


binary JSON (application/json) 


I ("empName" : "Uday Kumar", "empSal" : 


Body 


Pretty 


Employee ‘4° created 
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#2. POSTMAN SCREEN for GET Method:-- 


GET Http://localhost:2019/ rest/employee/all SEND 


Header 
Key Value 


Accept application/json 


POSTMAN OUTPUT SCREEN for GET Method:-- 


Code 


Bulk Edit Presets v 


"empId": 1, 
"empName": "Uday Kumar", 
"empSal": 45.87 


#3. POSTMAN SCREEN for DELETE Method:-- 
DELETE http://localhost:2019/employee/delete/4 SEND 


POSTMAN SCREEN for DELETE Method:-- 


1 Deleted '3' successfully 


NOTE:-- If request Id is not present then Return Http Status — 400 BAD-REQUEST 
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1 "är Not Exist 


44. POSTMAN SCREEN for PUT Method:-- 
PUT http://localhost:2019/employee/update 
Body 
raw  application/json 
{ 
“empld”: 1, 
"empName" :” Venkat Redy”, 
“empsal” : 67.8 
} 


POSTMAN SCREEN for PUT Method:-- 


binary JSON (application. /json) 


"empSal" : 98.87} 
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Send v Save 


Code 


Bulk Edit Presets v 


atus: 400 Bad Request 
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4. Enable Swagger Ul in Spring Boot ReST Application:-- 


=>Compared to all other tools Swagger is a RichSet API provides dynamic Ul based on 
code written for Rest Controller with common Paths. 


Step#1:- Add below dependencies in pom.xml 

<dependency> 
<groupld>io.springfox</groupld> 
<artifactld>springfox-swagger2</artifactld> 
<version>2.7.0</version> 

</dependency> 

<dependency> 
<groupld>io.springfox</groupld> 
<artifactld>springfox-swagger-ui</artifactld> 
<version>2.7.0</version> 

</dependency> 


Flow Meaning 
->Docket () =>Create Docket 


->select () =>Choose Rest classes 


->apis(basepackage()) =>Classes are in package 


->paths (regex()) =>Having common path 


->build() =>Create final output 


Step#2:- Define Swagger Configuration class in Application (SwaggerConfig.java):-- 
package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 

import springfox.documentation.spi.DocumentationType; 

import springfox.documentation.spring.web.plugins. Docket; 

import springfox.documentation.swagger2.annotations.EnableSwagger2; 

import springfox.documentation.builders.RequestHandlerSelectors; 

import springfox.documentation.builders.PathSelectors; 


@Configuration 
@EnableSwagger2 
public class SwaggerConfig { 
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@Bean 
public Docket myApi() { 
return new Docket (DocumentationType.SWAGGER 2) 
.select() 
.apis(RequestHandlerSelectors.basePackage(" com.app.controller.rest")) 
.paths(PathSelectors.regex("/rest.*")) 
.build(); 


** basePackage () is a static method defined in RequestHandlerSelectors (C) and in 
same way regex() is a static method defned in PathSelectors (C). 


Step#3:- Run starter class and enter URL: 
http://localhost:2019/swagger-ui.html 


http://localhost:2019/rest/employee/save 
("empld" : 10, "empName" : "Uday Kumar"; "empSal" : 45.87) 


Output:-- 
€ Q CO 0 localhost2023/swagger-ui.html*, ar 90 


M Gmail @ YouTube 4A Online Courses - A.. Jý Online Tests - Onlin.. @ Y Tutorials - Javatpoint Youth4work: Assess. føll Testpot.com | Free. Wi (3) Facebook 9 Hello Python! | Pyth. 


t} swagger Explore 


Api Documentation 


Api Documentation 


Apache 2.0 


employee-controller : Employee Controller Show/Hide | List Operations ^ Expand Operations 


Irest/employee/all getAll 


/rest/employee/delete/{id} deleteByld 


esas /rest/employee/save save 


/restemployee/update update 


BASE UR API VERSION: 1.0 
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SCREEN#H1:-- Swagger Screen for Save Operation 


Irest/employee/save 


Response Class (Status 200) 
string 
Response Content Type "zx 


Parameters 


Parameter 
Type 


Parameter Description Data Type 
employee { employee body 
"empId": 34, 
"empName": "Uday Kumar", { 
i "empsal": 55,000 "enpId": 0, 


Example Value 


"empName": "string", 


"empSal": 8 


Parameter content type: application/json Y 


Response Messages 

HTTP Status Code Reason Response Model 
201 

401 Unauthorized 

403 Forbidden 

404 Not Found 


Try it out! 


SCREENH2:-- Swagger Screen for Delete Operation. 


Bata /rest/employee/delete/fid) deleteByld 


Response Class (Status 200) 
string 


Response Content Type |*/* v 


Parameters 
Parameter Value Description Parameter Type Data Type 


id (required) id path integer 


Response Messages 
HTTP Status Code Reason Response Model 
204 No Content 


401 Unauthorized 
403 Forbidden 


Try it out! 
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email : javabyraghu@gmail.com 


https://www.facebook.com/groups/thejavatemple 


SPRING BOOT END 
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MICROSERVICES 


1. Monolithic Application:-- 
A Project which holds all modules together and converted as one Service 
(one .war file). 
=>All most every project in realtime is implemented using this format only. 
-»|n this case, if no. of users are getting increased, then to handle multiple request 
(load) use LBS (Load Balancing Server). 
-»But few modules needs Extra load, not all. In this case other modules get memory 
which is waste (no use). Hence reduces performance of server (application). 


**Consider Project P1 is having 2 modules M1(Register), M2(Login) and their runtime 

memories are M1=50 MB, M2=50 MB. 

=>Here, End user Register only onetime (firsttime) and login is mostly used module. 
->Consider Application needs 100MB size in server as register 50MB and Login 50MB. 
->To handle multiple client request.multiple instances of sample App must be 

provided using Load balancing server with Load Register. 


Diagram:-- Load Balancing is.done using Servers looks like. 


Servers 


M1 = 50 MB 
m2 - 50 MB 


No of req - 1000 


900 req - M1 Module 
100 req = M2. Module 


Server 
Laod balancing factor - 500 


-»|n above example, M2 Module is getting fewer (100) requests from Client. So, max 2 
instances are may be enough. Other 2 instances (memories) are no use. It means near 
100MB memory is not used, which impacts server performance. 
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2. Microservices:-- It is a independent deployment component. 

=>It is a combination of one (or more) modules of a Projects runs as one Service. 

-»To avaoid monolithic Limitations like memory and time (performance) problems use 
this design. 


Nature of Microservices:-- 

1>Every Service must be implemented using Webservices concept. 

2>One or multiples module as one Project. 

3>Every service must be independent (One service should not effect another one, like 
for code modifications, version upgrades, downtime for few servers... etc). 

4>It should able to communicate with any type of client (Mobile, Web based, 3 party) 
5>Every Services should able to communicate with each other Microservice, It is also 
called as "Intra Communication". 

6>Required Services must be supported for Dynamic Load Balancing (i.e. one service 
runs in multiple instances) based on click request. 


7>Every microservice should support able to read input data from External 
Configuration Server [Config Server](Dynamic inputs using ( .properties/ .yml), with 
GIT/Config Server). 

8>Service communication (Chain of execution) problems should be able to solve using 
Circuite Breaker [Find other possible...]. 

9>All Servers must be accessed to Single Entry known as Gateway Service [ Proxy 
Gateway or API Gateway], It supports securing, metering and Routing. 


Microservice Generic Architecture:-- 


LBS 


LBS 
Client Secure 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 279 


[Raghu Sir] [NareshIT, Hyd] 


=>This design provides bility to communicate any kind of client application. 

Ex:-- Android, Angular, RFID, Web, 3 party, Swings,... etc. 

=>Eureka is a R & D server which supports microservices register, discover with each 
other for intra communication. 

=>Every Microservice should get reistered with Eureka using one Serviceld (one or 
more instanceld). 

=>For consumer application using Discovery client, get URI and make http Request to 
producer Application. 


Netflix Eureka (port : 8761) 
81 


R&D Server #3 
Register with SID up JJ Register with 


#5 | Serviceld [PR | E1, E2, E3 Serviceld 


#4 #2 
App Client App 


Request 


Response 


Component Names:-- 

1>Service Registry & Discovery = Eureka 

2>Load Balancing Server = Ribbon 

3>Circuite Breaker = Hystrix 

4>API Gateway = Zuul 

5>Config Server = GitHub 

6>Secure Server = OAuth2 

7>Log and Trace = Zipkin + Sleuth 

8>Message Queues = Kakfa 

9>Declarative Rest Client = Feign 

10>Integration Service = Camel 

11>Production Ready Endpoint = Actuator 

12>Metrics Ul = Admin (Server/Client) 

13>Cloud Platform = PCF, Docker 
With Deploy services 
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SOA (Service Oriented Architecture):-- 


-»|t is a Design Pattern used to create communication links between multiple services 
providers and Consumers (users). 


Components of SOA:-- 

a>Service Registry and Discovery [Eureka] 
b>Service Provider [Webservice Provider] 
c>Service Consumer [Webservice Client] 


Operations:-- 

1>Publish 

2>Discover 

3>Link Details of Provider 

4>Query Description (Make Http Request). 
5>Access Service (Http Response). 


Registory & 
Discovery 


2. Discover 1. Publish 


3. get link 
& details 


Service 4. request 


Consumer Service 


Provider 
5. response 


Implementing MicroService Application Using Spring Cloud:-- 
Design #1;-- A Simple Rest WebService using Spring Boot. 


reg 


Provider |, | ^| Consumer 


res 
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-»This application is implemented using Spring Boot Restfull webservices which 
provides Tightly coupled design, It means any changes in provider application effects 
consumer application, specially server changes port no changes, context changes etc. 
=>This design will not support load balancing. 

=>It is implemented using RestController and RestTemplate. 


Step#1:- Create Provider Application (Dependencies : web only) 
Group ld : org.verizon 

Artifactld : AdminServiceProvider 

Version : 1.0 


#1. Folder Structure of AdminServiceProvider:-- 


€ uim Admin&ersriceProwider [boot] 


se (EE sro main jawa 
BH corn.app 
[I] AdminServiceProviderApplication.jawa 
BH com.app. controller 
[I] AdminSerøiceProvider.jawa 
sro/mailmnfrescurces 
sro test jawa 
JRE System Library [dk1.8.0 171] 
haven Dependencies 
src 
target 
WebContent 
HELP .md 
FSV 
FY TAS - 6 FT 
pom.xml 


Step #2:- Define one RestController (AdminServiceProvider.java):-- 
package com.app:controller; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 

@RequestMapping("/provider") 

public class AdminServiceProvider { 
(9 GetMapping("/show") 
public String showMsg() 1 
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return "Hello"; 


Step #3:- Create Consumer Application (Dependencies : web only) 
Groupld : org.verizon 

Artifactld : AdminServiceConsumer 

Version :1.0 


#2. Folder Structure of AdminServiceConsumer:-- 


al um Admin&erviceC.ansumer [boot] [dewtools] 
we [DH sro/main/javwa 
w BH com.app 
[233 AdminServiceConsumerApplication.jawa 
~ BH com.app.consumer 
ia AdminConsumer.java 
CSR sro main resources 
pH src/test/Java 
ær. JRE System Library [jclk 1.8.0 171] 
Sc, Maven Dependencies 


[E menw 
mown - C rm c 
[na] pom.xml 


Step #4:- Define Consumer (call) code (AdminConsumer.java):-- 
package com.app.consumer; 

import org.springframework.boot.CommandLineRunner; 

import org.springframework.http.ResponseEntity; 

import org.springframework.stereotype.Component; 

import org.springframework.web.client.RestTemplate; 


(Component 
public class AdminConsumer implements CommandLineRunner ( 


public void run (String... args) throws Exception ( 
RestTemplate rt = new RestTemplate(); 
ResponseEntity<String> resp = 
rt.getForEntity("http://localhost:2019/provider/show", String.class); 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 283 


[Raghu Sir] [NareshIT, Hyd] 
System.out.println(resp.getBody()); 


System.exit(0); 


) 


Execution flow SCREEN :-- 


=>First Run provider (Starter), then consumer and enter below url 


1>http://localhost:2019/provider/show 


#1 PROVIDER SCREEEN:-- 


AdminServiceProvider - AdminServiceProviderApplication [Spring Boot App] C:\Program Files\Java\jdk1.8.0_171\bin\javaw.exe (Apr 11, 2019, 12:14:57 AM) 


[NN F 


Wl sl Ka 


(v2.1.2.RELEASE) 


2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 


00:15:03.074 
00:15:03.090 
00:15:07.119 
00:15:07.189 
00:15:07.189 
00:15:07.220 
00:15:07.649 
00:15:07.654 
00:15:08.636 
00:15:09.310 
00:15:09.322 


INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 


14632 
14632 
14632 
14632 
14632 
14632 
14632 
14632 
14632 
14632 
14632 


main] 
main] 
main] 
main] 
main] 
main] 
main] 
main] 
main] 
main] 
main] 


com.app.AdminServiceProviderApplication 
com.app.AdminServiceProviderApplication 
o.s.b.w.embedded.tomcat.TomcatWebServer 
o.apache.catalina.core.StandardService 
org.apache.catalina.core.StandardEngine 
o.a.catalina.core.AprLifecycleListener 
0.a.c.c.C.[Tomcat].[localhost].[/] 
o.s.web.context.ContextLoader 
o.s.s.concurrent. ThreadPoolTaskExecutor 
o.s.b.w.embedded.tomcat.TomcatWebServer 
com.app.AdminServiceProviderApplication 


Admin Service Provider 
2019-04-11 00:15:24.239 
2019-04-11 00:15:24.239 


INFO 14632 
INFO 14632 


[nio-2019-exec-1] o.a.c.c.C. [Tomcat]. [1ocalhost].[/] 
[nio-2019-exec-1] o.s.web.servlet.DispatcherServlet 


CONSUMER SCREEN:-- 


PEE 


M lott tt tll ctl 
| | ti Bo qug 

JEF IIT 
(v2.1.2.RELEASE) 


:: Spring Boot 


2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
2019-04-11 
Hello 

2019-04-11 
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00:17: 

00:17: 

00:17:39.705 
00:17:39.705 
00:17:43.189 
00:17:43.253 
00:17:43.253 
00:17:43.285 
00:17:43.550 
00:17:43.550 
00:17:44.081 
00:17:44.503 
00:17:44.692 
00:17:44.692 


00:17:44.911 


INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 


INFO 


16700 
16700 
16700 
16700 
16700 
16700 
16700 
16709 
16700 
16700 
16700 
16700 
16700 
16700 


16700 


restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 
restartedMain] 


Thread-9] 


com.app.AdminServiceConsumerApplication 
com.app.AdminServiceConsumerApplication 
.e.DevToolsPropertyDefaultsPostProcessor 
.e.DevToolsPropertyDefaultsPostProcessor 
o.s.b.w.embedded.tomcat.TomcatWebServer 
o.apache.catalina.core.StandardService 
org.apache.catalina.core.StandardEngine 
.catalina.core.AprLifecyclelistener 
.c.c.C.[Tomcat].[localhost].[/] 
.web.context.ContextLoader 
.S.concurrent.ThreadPoolTaskExecutor 
.b.d.a.OptionalliveReloadServer 
.b.w.embedded.tomcat.TomcatWebServer 
.app.AdminServiceConsumerApplication 


.S.concurrent.ThreadPoolTaskExecutor 
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3. MicroService Design and Implementation using Spring Cloud 

(Netflix Eureka Registry & Discovery):-- 

=>Registory and Discovery server hold details of all Client (Consumer/Producer) with 
its serviced and Instance Id. 

=>Netflix Eureka is one R & D Server. 

=>Use default port no is 8761. 


Design#1:- [Basic - No Load Balancing] 


Eureka Server 


Discover 
Register (App-Name) 


A Instance 
registered get 


Instance 


Registry &  ! 
Discovery p 


Gei — ~ 


Consumer 


req 


Step #1: Create Eureka Server:-- Create one Spring Boot Starter Project with 
Dependencies : Eureka Server 


Eureka Server Dependencies:-- 
<dependency> 
<groupld>org.springframework.cloud</groupld> 
<aftifactld>spring-cloud-starter-netflix-eureka-server </artifactld> 
</dependency> 


Groupld :org.verizon 


Artifactld : EurekaServerApp 
Version :1.0 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 285 


[Raghu Sir] [NareshIT, Hyd] 
#3. Folder Structure of Eureka Server:-- 


KÉ? CH Spring Cloud Eureka Server [boot] [devtools] 

we GF sro main jawa 

"- BH corn.app 

LO EurekaServerApp.jawa 
--— FR ere main resources 
J application.properties 

C= src/test/Jawva 

EA JRE System Library [lavasSE-1.8] 

Sc, Maven Dependencies 

== src 

E= target 

[W] HELP.rnd 

[E E E 

Fri, C rm d 

[pal pom.xml 


pom.xml of Eureka Server:-- 
<?xml version="1.0" encoding="UTF-8"?> 
«project xmIns="http://maven.apache.org/POM/4.0, 0" 
xmlIns:xsi="http://www. w3.org/2001/XMLSchema-instance " 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven:-4.0:0.xsd "> 
«modelVersion24.0.0«/moedélVersion» 
«parent» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>$pring-boot-starter-parent</artifactld> 
<version>A,1.4,RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 
</parent»> 
«groüpld$com.app«/groupld» 
<artifactld>EurekaServerApp</artifactld> 
<version>1.0</version> 
«name»EurekaServerApp«/name» 
«description»Demo project for Eureka Server</description> 
«properties» 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwich.SR1</spring-cloud.version> 
</properties> 
<dependencies> 
<dependency> 
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«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-server</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifaetld> 
<scope>test</scope> 

</dependency> 

</dependencies> 


<dependencyManagement> 
<dependencies> 

<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S${spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 

</dependency> 

«/dependencies» 
«/depéndencyManagement» 
«build» 

«plugins» 

«plugin» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-maven-plugin</artifactld> 

</plugin> 

</plugins> 
</build> 
</project> 
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Step#2:- At Starter class level add Annotation (OEnableEurekaServer Annotation:-- 
package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 

import org.springframework.cloud.netflix.eureka.server.EnableEurekaServer; 


@SpringBootApplication 
@EnableEurekaServer 
public class EurekaServerApp { 
public static void main(String[] args) { 
SpringApplication.run(EurekaServerApp.class, args); 
System.out.printin("Eureka Server Executed:"); 
} } 
Step #3:- In application.properties add keys 
server.port=8 761 
eureka.client.register-with-eureka=false 
eureka.client.fetch-registry=false 


Step #4:- Run starter class and Enter URL http://localhost:8761 in browser 
NOTE:-- Default port no of Eureka Server is 8761. 


Screen Short of Eureka Server Dashboard:-- 
€ > C 0 O localhost8761 — 
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©) spring ——— 


System Status 


Data center 


DS Replicas 


Instances currently registered with Eureka 


General Info 


total-avail-memory 299mb 
en nt es 
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4. Spring Boot Provider (Producer) Application:-- 


=>Every client service should get registered with Eureka and implement load balancing 
in case of multiple request processing. 


Step #1:- Create one Spring starter App with web and Eureka Discovery Client 
dependencies 


Eureka Discovery Client Dependencies:-- 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-client </artifactld> 
</dependency> 


Groupld org. app 
Artifactld : StudentServiceProvider 
Version :1.0 


44. Folder Structure of Provider Application:-- 


"ar CT StudentServiceProvwider [boot] [devtools] 
w CL src/main/java 
zw BH com.app 
re StudentServiceProviderApp.java 
"- BH com.app.provider 
[39 StudentProvider.java 
se (FB sro main resources 
[— static 
> templates 
JF application.properties 
[FR src/test/java 
E JRE System Library [JavaSE- 1.8] 
Sc, Maven Dependencies 


pom.xml:-- 

«?xml version="1.0" encoding="UTF-8"?> 

«project xmins="http://maven.apache.org/POM/4.0.0" 
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" 
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xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 


http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>StudentServiceProvider</artifactld> 
<version>1.0</version> 
<name>StudentServiceProvider</name> 
<description>Demo project for Microservice Studenet Provider</description> 
<properties> 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwi€mSRi1</spring-cloud.version> 
</properties> 
<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
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«/dependency» 
</dependencies> 


<dependencyManagement> 
<dependencies> 
<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 
</dependency> 
</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring=boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


Step #2:- Add below annotation at Starter class level @EnableEurekaClient (given by 
Netflix) or @EnableDiscoveryClient (given by Spring Cloud) both are optional. 


Spring Starter class (StudentServiceProviderApp.java):-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.netflix.eureka.EnableEurekaClient; 


@SpringBootApplication 
@EnableEurekaClient 
public class StudentServiceProviderApp { 
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public static void main(String[] args) ( 
SpringApplication.run(StudentServiceProviderApp.class, args); 
System.out.println("Student Service provider"); 


Step #3:- In application.properties file 

server.port-9800 

spring.application.name=STUDENT-PROVIDER 
eureka.client.serviceUrl.defaultZone=http://localhost:8761/eureka 


Step #4:- Define one Provider Controller (StudentProvider) :-- 


package com.app.provider; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation:RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping("/provider") 
public class StudentProvider { 


@GetMapping("show") 
public String showMsg()e{ 
return "Hello from Provider"; 


Execution Order:- (RUN Starter Classes) 

1. EUREKASEVER 

2. PROVIDER APPLICATION 

=>Goto eureka dashboard and check for application 
=>Click on url and add /provider/show PATH 
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#1 Screen Short of Eureka Server Dashboard:-- 
€ C €( 0 localhost8761 ar oe Q 


M Gmail B YouTube {4 Online Courses - A.. JN Online Tests - Onlin.. [A VW Tutorials - Javatpoint [JJ Youth4work: Assess. føl Testpot.com | Free. Wi (3) Facebook 9 Hello Python! | Pyth 


DH 
( e ) spring HOME LAST 1000 SINCE STARTUP 


System Status 


Environment test Current time 2019-04-14700:43:08 +0530 


Data center default Uptime 00:16 


Lease expiration enabled true 


Renews threshold 3 


Renews (last min) 4 
DS Replicas 


localhost 


Instances currently registered with Eureka 


Application Availability Zones Status 


STUDENT-PROVIDER ( UP (1) - 192.168.100.39:STUDENT-PROVIDER:9800 


NOTE:-- Click on URI (Instance) (192.168.100.39:STUDENT-PROVIDER:9800) then add 
provider path after URI (http://192.168.100.39:9800/provider/show) 


#2 Screen Short of Provider Application:-- 
Ø Eureka X qj 192.168.10039:2800/provider/s: X — 4 
é C ( 0 Notsecure | 192.168.100.39:9800/provider/show ax 09 
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Hello from Provider 


Work flow of Eureka and Producer:-- 

Step#1:- On startup Eureka server, one Registory is created (it is like a Map). 
Step#2:- Every client is identified using serviced and their servers are identified using 
Instance Id (URI): 

Step#3:- Client identifies R & D using Service-url and it is enabled by using 
@EnableEurekaClient. 

Step#4:- Client gets registered first and then fetches the registery (copy). 


R&D Server 


so [m — 


Register 


copy of Reg 
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5. Consumer Application:-- In general Spring Boot application, by using any HTTP 


Client code, Consumer makes request based on URL (static/hard coded) given in code. 
=>This application need to be registered first with R & D server then fetch service 
registory using any one client component.given as 

a>Discovery Client 

b>Load Balancing Client (Feign client) 


=>Every client component need “Service-Instance” object to communicate with 
producer application. 
=>In general, one instance means One-service where application is running. 


=>Every instance must have: 
1. Service Id : Project Name 
2. Instance Id : Server Instance name) 
3. URI : Host, Port, ...etc) 
4. MetaData : (Headers, Cookies, Sessions...) 
5. Current Load Factor... etc. 


*** Hard coding:-- Providing a direct value to a variable in .java file or fixed value. 
Ex:-inta=5; 

=>It provides always same output for multiple runs. 

=>By using RestTemplate with URE (hard coded) we can make request. But it will not 
support. 

a>If provider IP/PORT.number gets changed. 

b»Load Balancing Implementation. 

=>So, we should use Dynamic Client that gets URL at runtime based on Application 
name registered in "Registry and Discovery Server (Eureka)". 

-»DiscoveryClient is used to fetch Instance based on Application Name and we can 
read URI of provider at runtime. 

=>RestTemplate uses URI (+path)= URL and makes Request to Provider and gets 
ResponseEntity which is given back to the Consumer. 


Simple Web Service Example:-- 
RestTemplate (URL) 
| Consumer | | Provider 
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Microservices Example:-- 


Instance 


Consumer Provider 


=>If one Application is moved from one Server to another server then URI gets 
changed (Paths remain same). 


URI Server #1 


http-//192 168.0.1:8989|/ show 


APP #1 | 


URI Server 42 
| http://192.132.0.2:9000 l/ show Apo 


=>If one Project is running in3 Server then current Project is having 3 instances. All 
these are store in R & D Server and we can fetch details as : List<Servicelnstance> 
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R & D Server (Registory) Serviceld =... 
Instanceld = EP1 


Serviceld Instanceld Load Factor =... 
| Emp-PROD EP1, EP2, EP3... HOST =... 


URI =... 
CUST-PROD CP1, CP2, CP3... pacad 
ADM-PROD AP1, AP2, Ap3... 


List «Servicelnstance» 
=>Consider one example producer application running in server 192.168.0.1 (IP). 
192.168.0.1 


sr R & D Server 
EMP-PROD Serviceld = EMP-PROD 
Instanceld = EPH101 


(6565) Host = myapp(192.168.0.1) 
[7» port - 6565 EMP-PROD [| ] ES 
; URI - http:192.168.0.1:6565 
Request (LF) = 5 Request 


One Servicelnstance : 
List<SI> 


Consumer code:-- 

Step #1:- Create one Spring Starter Project using Dependencies web, Eureka Discovery. 
Groupld :org.app 

Artifactld : StudentServiceConsumer 

Version ` 1.0 


#5. Folder Structure of Consumer Application:-- 
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Ki ui Student&ServiceConsumer [boot] [devtools] 
se ES src/rmain/java 
~ BH com.app 
LO StudentSsereiceProvidersApp.java 
" BH com.app.consumer 
LO StudentConsumer.java 
se LB sro main resources 
E= static 
E> templates 
J application. properties 
[EE sro test jawa 
ær JRE System Library [jdk1.8.0 171] 
Sc, Maven Dependencies 


mm - C rm d 
[na] pom.xml 


Step #2:- At Starter class level add Annotation either @EnableEurekaClient or 
@EnableDiscoveryClient (both are optional) 


Step #3:- In application.properties file 

server.port=9852 

spring.application.name=STUDENT-CONSUMER 
eureka.client.serviceUrl.defaultZOnezhttp://localhost:8761/eureka 

Step #4:- Define Consumer code with RestTemplate and DiscoveryClient:-- 


StudentConsumer.java:-- 

package com.app.consumer; 

import java.util.List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.cloud.client.Servicelnstance; 

import org.springframework.cloud.client.discovery.DiscoveryClient; 
import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RestController; 
import org.springframework.web.client.RestTemplate; 


(ØRestController 
public class StudentConsumer 
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@Autowired 
private DiscoveryClient client; //Where DiscoveryClient is a n Instance 


@GetMapping("/consume") 
public String consumeData () 
{ 
RestTemplate rt = new RestTemplate(); 
List<Servicelnstance> list=client.getInstances("STUDENT-PROVIDER"); 
ResponseEntity<String> resp =rt.getForEntity(list.get(0).getUri()+"/show", String.class); 
return "FROM CONSUMER=>" +tresp.getBody(); 


Execution order:-- 
#1 Run Starter classes in order:-- 
Eureka server, provider App, Consumer App 


#2 Goto Eureka Server Dashboad and click on Client Consumer URI and enter 


“/consume” path after PORT number (http://192.168.100.39:9852/consume). 


Screen#1 Eureka Server:-- 


= Q NO localhost:876 av $90 6 ( 
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e spring HOME LAST 1000 SINCE STARTUP 


System Status 


Environment test Current time 2019-05-12714:31:47 «0530 


Data center default. Uptime 00:14 


Lease expiration enabled true 


Renews threshold 5 


Renews (last min) 8 
DS Replicas 
localhost 
Instances currently registered with Eureka 


Application AMis Status 


STUDENT-CONSUMER n/a (1) UP (1) - localhostSTUDENT-CONSUMER:9859 


STUDENT-PROVIDER n/a (1) UP (1) - 192.168.100.11:STUDENT-PROVIDER:9800 


6. Load Balancing in Spring Cloud:-- 
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=>To handle multiple requests made by any HTTP client (or consumer) in less time, 
one provider should run as multiple instances and handle request in parallel. Such 
concept is called as Load Balancing. 

=>Spring cloud has provided one Interface “Load Balance Client” which is used to 
define LBS (Load balancing server) Register. 

=>This register holds Load factor over Instances and stores in a map format based on 
Serviceld. Load factor also called as current load over level over any instance. 

=>Load balancing is to make request handling faster (reduce waiting time in queue). 


Step to implement Load Balancing:-- 

a>Create one provider application. 

b>Register and provider as multiple instances in Registry & Discovery [Eureka] server 
every instance with unique ID. 


Ex:-- P1-58266, P2-2353424, P3-740986 etc. 


c>Define consumer with any one Load Balancing Component (Ex:-- Ribbon, Feign). 
d>Ribbon chooses one Provider URL, based on instance Id with the help of LBS register 
which maintains request count. 

e>Consumer will uses paths to URL and. makes Request using “RequestClient”. 

[ Ex:- LoadBalancerClient (1) or @FeignClient] 

f>ResponseEntity is returned by Provider to Consumer. 

5.1 Ribbon:-- It is a Netflix component provided for spring boot cloud Load Balancing. 
=>It is also called as Client side load Balancing. It means Consumer App, reads URI 
(which one is free) using LBS register. 
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R & D (Eureka) 
#2 


Pi, P182 PIN Diecover T ner 
(One provider- 


multiple instances) 


Load Balancer 
Component 


Load Balancer Component : Ribbon, Feign Temp memory by Ribbon 


Request Component : Load Balancer Server 


LoadBalancerClient (1) Registry 


4p IS-A Instance Id Req Count 
RibbonLoadBalancerClient (C ) P121 11 


P182 
P123 


=>Ribbon should be enabled by every Consumer. 

=>Spring cloud uses LoadBalancerClient (I ) for choose an invoice process. 

=>Its implementation is provided by Ribbon 

=>Netflix has provided one Impl class for above Interface (LoadBalancerClient). It 
supports creating, updating, choosing, ... etc of a LBS Register and Instances details. 


Consider below Example for Ribbon:-- 


HAS-A 
ES 


=>Then two projects are created here Order Application and Invoice Application. 
=>Both apps contain their Service Producer codes (RestController). 

=>This time child Producer will become ChildConsumer in ParentProducer application. 
=>ChildConsumer and childProducer codes communicate using HTTP protocols. 
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Multiple Instances 
Invoice Order 
P Ser Provider 


Invoice Microservice . : 
Order Microservice 


NOTE:-- Ribbon at Consumer side 


InvoiceRestController 


IT 
OrderRestController 


=>Consumer Application (Invoice Producer).needs LoadBalancerClient which is 
provided by Netflix-Ribbon. Below dependency must be provided in pom.xml 


<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-ribbon</artifactld> 

</dependency> 

=>By default application behaves as Serviceld and Instanceld, but this time to provide 


multiple Instancelds use below key in properties file. 


eureka.instance.instance-id= 


Example: application.properties:-- 

spring.application.name=ORDER-PRO 
eureka.instance.instance-id=S{spring.application.name}: S(random.value] 

Coding Steps:-- 

Step#1:- In provider, define Instance Id for Provider Application using key. 
"eureka.instance.intance-id". If not provided default is taken as Spring App name. 
eureka.instance.instance-id-S(spring.application.name): S(random.value] 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 301 


[Raghu Sir] [NareshIT, Hyd] 
[Add in application.properties] 


Step#2:- In consumer, add dependency for Ribbon and use LoadBalancerClient 
(Autowired) and call choose ("App-Name") method to get servicelnstance (for URI) 


Consumer Execution flow for Request:-- 


Autowire type : . 
Use Object of LBS Register (Map) 
LoadBalancerClient 


Use serviceld & call 


choose (serviceld) P76483 


instance 


get object for 
Servicelnstance 


#7 
Use TestTemplate 
and make request call 


APPLICATION #1:- Configure Eureka Server Dependencies : Eureka Server only 
application.properties:-- 

server.port=8761 

eureka.client.register-with-eureka=false 

eureka.client.fetch-registry=false 

APPLICATION#2:- Create Order Service Provider Application(Child) Dependencies : 


Eureka Discovery, Web. 


#6. Order Service Provider:-- 
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v us Order-Service-Provider [boot] [devtools] 
v (99 src/main/java 
v 84 com.app 
[3] OrderServiceProviderApp.java 
v H3 com.app.controller 
DJ) OrderProvider.java 
LR src/main/resources 
CR, src/test/java 
mA JRE System Library [JavaSE- 1.8] 
Sc, Maven Dependencies 
& src 
& target 
[W] HELP.md 


=) mvnw 


5| mvnw.cmd 
[mi] pom.xml 


application.properties:-- 

server.port=9800 

spring.application.name=ORDER-PROVIDER 
eureka.client.serviceUrl.defaultZonez-http://localhost:8761/eureka 
eureka.instance.instance-id-S(spring.applicationinamej:S(random.value] 


-»|f no instance-id is provided then-application name (service Id) behaves as instance 
Id. 

H1. Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 

import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 


@SpringBootApplication 
@EnableDiscoveryClient 
public class OrderServiceProviderApp 


{ 


public static void main(String[] args) 


{ 


SpringApplication.run(OrderServiceProviderApp.class, args); 


} 


#2. Controller:-- 
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package com.app.controller; 

import org.springframework.beans.factory.annotation.Value; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping("order") 
public class OrderProvider { 


@Value("S{server.port}") 
private String port; 


@GetMapping("/status") 
public String getOrderStatus() { 
return "FINISHED:\"Hello from'Order Provider V':" port; 


) 
APPLICATION#3:- Define Invoice Service Consumer(Parent):-- 


Dependencies : Eureka Discovery, Web, Ribbon 


#7. Invoice Service Consumer:-- 
v us Spring-Cloud-Ribbon-LoadBalancing [boot] [devtools] 
v [99 src/main/java 
v å com.app 
BT InvoiceServiceProviderApp.java 
v Ei com.app.controller 
Df InvoiceProvider.java 
v Bj com.app.service 
D? OrderConsumer.java 
(8. src/main/resources 
@ src/test/java 
BÀ, JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
2) mvnw 
[5] mvnw.cmd 
[m] pom.xml 


Ribbon Dependency:-- 
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<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-ribbon</artifactld> 
</dependency> 


application.properties:-- 

server.port=8802 

spring.application.name=INVOICE-CONSUMER 
eureka.client.serviceUrl.defaultZone =http://localhost:8761/eureka 


#1. Consumer starter class:-- 

#2. Consumer code(OrderConsumer.java):-- 

package com.app.service; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.cloud.client.Servicelnstance; 

import org.springframework.cloud.client.loadbalancer.LoadBalancerClient; 
import org.springframework.http.ResponseEntity; 

import org.springframework.stereotype:Service; 

import org.springframework.web.client.RestTemplate; 


@Service 
public class OrderConsumer { 
@Autowired 
private LoadBalancerClient client; 
public String getStatus() { 
String path="/order/status"; 
//Choose Service instance based on SID 
Servicelnstance instance=client.choose("ORDER-PROVIDER"); 
//Read URI from instance 
String uri=instance.getUri().toString(); 
//Make http Request 
RestTemplate rt = new RestTemplate(); 
ResponseEntity «String» resp=rt.getForEntity(uri+path, String.class); 
return "CONSUMER=>"+resp.getBody(); 
ki 


#2 Controller code (InvoiceProvider):-- 
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package com.app.controller; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.service.OrderConsumer; 


@RestController 
@RequestMapping("/invoice") 
public class InvoiceProvider { 


@Autowired 
private OrderConsumer consumer; 


@GetMapping("/info") 
public String getOrderStatus() { 
return consumer.getStatus(); 


Execution:-- 

a>Start Eureka Server 

b>Run OrderProvider starter class 3 times 

*** Change every time Port number like : 9800,9801, 9802 

c>Run InvoiceProvider Starter class 

d>Goto Eureka server Dashboad and Execute Invoice Consumer Instance and 


type full URL “http: //localhost:8800/invoice/info 


OutPut:-- 
@ Eureka X e 192.168.100.17:8802/invoice/info X + 
€ CQ © Not secure | 192.168.100.17:8802/invoice/infc 
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CONSUMER--FINISHED: "Hello from Order Provider" : 9702 
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5.2 Declarative ReSTClient : [Feign Client]:-- 


Spring cloud supports any HTTP Client to make communication between 

(Microservices) Provider and Consumer. 
-»RestTemplate is a legacy style which is used to make HTTP calls with URL and Extra 
inputs. Feign Client reduces burden on programmer by avoiding legacy style coding for 
RestTemplate. 
-»RestTemplate with DiscoveryClient makes mask to Provider URL. It means works 
based on Application Name (Service ID). Even URI gets changed it works without any 
modification at consumer side. 
=>RestTemplate combination always makes Programmer to write manual coding for 
HTTP calls. 
=>Spring Cloud has provided one Action Client [which behaves as Client, but not]. 
It means, Provide Abstraction at code level by programmer and Implementation is 
done at runtime by Spring cloud. 
-»|t is Http client used to create communication links between Consumer and 
Producer application. 

->It is provided by Netflix. 

->It works based on Proxy design Pattern. 

->At runtime Http calls logic is implemented. 

->Supports Load balancing Also. 

->Internally uses Ribbon only. 

->It is called as Declarative Client. 
=>By taking above Inputs Httpicalls are implemented using one Instance (URI). 
=>Feign is Declarative Client, which supports generating code at runtime and proxy 
Objects by using Proxy HTTP Request calls can be made. 
=>It supports even Parameters (Path/Query...) and Global Data Conversion 
(XML/JSON). 


Example Feign client looks like:-- 
(0 FeignClient("TRACT-PROD") 
public interface TrackConsumer { 
(0 GetMapping("/tract/info") 
public String getModel(); 
@PostMapping("track/insert") 
public String create(@RequestBody Track tr); 
} 


=>It is similar to rest controller but it is interface with abstract methods. 
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Proxy:-- It is a code/Object generated at runtime which acts as actual one, but not 
exist as physical file. 


->Proxy Type (Proxy Class) 
->Proxy Data (Proxy Objects) 


-»Proxies are designed using CGLibs and Reflection. 
=>Javapoet is a child type of CGLibs(Code Generator Library). 


1. Reflection API Example(Normanl Java Application):-- 


v & ReflectionAPIExample 
må JRE System Library [jdk1.8.0 171] 
v (88 src 
v HB com.app.reflection 
[J] Employee.java 
[Å IModel.java 
DJ) Test.java 


1. IModel interface:-- 
package com.app.reflation; 


public interface IModel ( 
public String getModelName(); 
public IModel getModelObject(); 
) 


2. Employee Class:-- 
package com.app.reflation; 


public class Employee implements IModel { 


publicEmployee() { 
System.out.println("Employee Constructor..."); 
} 
@Override 
public String getModelName() { 
return "Employee"; 
} 
@Override 
public IModel getModelObject() { 
return this; 


} 
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public String toString(){ 
return "FROM EMPLOYEE OBJECT"; 
} 
} 


3. Test class:-- 
package com.app.reflation; 


public class Test { 


public static void main(String[] args)throws Exception { 
//load runtime class 
Class c = Class.forName(args[10]); 
//Create instance 
Object ob = c.newlnstance(); 


//Downcast to IModel Type 

if(ob instanceof IModel){ 
IModel m -(IModel)ob; 
System.out.println(m.getModelName()); 
System.out.println(m.getModelObject()); 


) 
) 


=>Right click > Run As > Run Configuration 
->Click on Arguments > Progarmming args 
->Enter Ex: com.app.Employee>Apply & Run 


Static Factory Design Pattern using Reflection API and JDK 1.8 Interface features:-- 


->Input (int) 
1. Circle 
2. Square 
3. Triangle 


ShapeFactory (C) 
getlnstance():IShape 
IShape (I) 


| #1 #2 #3 
Circle (C) Square (C) Tringle (C) 
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Output:-- Object of class and calling methods. 


=>Factory Components 
1. IShape (I) 
2. ShapeFactory (C) 


2. Folder Structure of Factory Dessign Pattern Using Reflection API:-- 
v (£? FactoryUsingReflectionAPI 
v Æ src 
v E com.app 
D) Circle.java 
LU IShape.java 
[J] ShapeFactory.java 
[J] Square.java 
DJ) Test.java 
[3] Triangle.java 
BA JRE System Library [JavaSE-1.8] 


Code:-- 
1. IShape Interface:-- 
package com.app; 


public interface IShape I 


//must be overridden 
public void showlnfo(); 
//can be overridden 
public defaultwoid shapeMsg() { 
System.out.println("Welcome to ShapeFactory"); 
} 
//camnotbe'overridden 
public static void commonMsg() { 
System.out.println(" Hello Shape.."); 
} 
} 
2. Circle Class:-- 
package com.app; 


public class Circle implements IShape I 
public Circle() { 
System.out.println("circle is created.."); 


) 
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public void showlnfo() { 
System.out.println(" This is a circle Object"); 
) 
@Override 
public void shapeMsg() I 
System.out.println(" Message from circle"); 
) 
) 


3. Square Class:-- 
package com.app; 


public class Square implements IShape I 


public Square() I 
System.out.println(" Square object is created.."); 
) 
public void showlnfo() { 
System.out.println("This is Square Shape "); 
) 
@Override 
public void shapeMsg() ( 
IShape.super.shapeMsg(); 
System.out.println(^Also Square message Printed.."); 
) 
) 


4. Triangle Class:-- 
package com.app; 


public class Triangle implements IShape ( 


public Triangle() ( 
System.out.println(" triangle object is created"); 
} 
public void showlnfo() { 
System.out.printIn("THis is triangle object"); 
} 


} 
5. ShapeFactory Class:-- 
package com.app; 


public class ShapeFactory { 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 311 


[Raghu Sir] [NareshIT, Hyd] 
public static IShape getShape(int ch){ 
String cls=choose(ch); 
IShape shpae=null; 
try { 
Object ob=Class.forName(cls).newlnstance(); 
if(ob instanceof IShape) { 
shpae=(IShape)ob; 
} 
} catch (Exception e) { 
e.printStackTrace(); 
} 


return shpae; 


} 
private static String choose(int ch) { 


String cls-null; 
switch (ch) { 
case 1: 
cls="com.app.Circle"; 
break; 
case 2: 
cIls="com.app.Square'; 
break; 
case 3: 
cIs="com.app.Triangle"; 
break; 
default: 
break; 
} 
return cls; 
} 
} 
6. Test Class:-- 
package Com. app: 


import java.util.Scanner; 
public class Test { 


public static void main(String[] args) { 
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Scanner sc=new Scanner(System.in); 
System.out.println("Please Choose One option"); 
System.out.println(" 1.Circle"); 
System.out.println("2.Square"); 
System.out.println("3.Triangle"); 
int ch2sc.nextInt(); 
if(ch>O && ch<4) ( 

IShape shape=ShapeFactory.getShape(ch); 

shape.showlnfo(); 

shape.shapeMsg(); 

IShape.commonMsq(); 
jelse { 

System.out.println("invalid selection"); 
}sc.close(); 


} 
Execution process:-- 
1>Run Test class and Enter number 1-3 and see the Output on Console. 


2. Export Project as Executable:-- 

=>Right Click on Project > Export 

=>Search Using “JAR” word 

=>Choose “Runnable JAR File” 

=>Select Main class to launch 

=>Browse for Location and Enter Jar name ex:- d/:myapps/factory.jar 
=>Finish 


Execute Jar:-- 

=>Goto Location where JAR is created 
=>Shift + Right Click 

=>Open cmd Window Here 

=>type below command 

‘java =jarfactory.jar’ 


Create a windows batch file:-- 

=>Open notepad =>Type below commands 
java -jar factory.jar 

=>and save with .bat extension 


Myapp.bat:-- 
java -jar factory.jar 
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pause; 


-»Double click on batch and enter inputs like (1, 2, 3) 


Task:-- 
ConnectionFactory 
getConnection(int): Connection 


Driver (java.sql) 


OracleDriver MySQLDriver 


Work Flow Design:-- 

1. Interface defined with @FeignClient validates all details (Serviceld, Paths, 
MethodTypes...). 

2. Uses Serviceld and communicates with R&D it gets LBSR (Load Balancing). 

3. A Proxy class is generated which makes all this process. Based on load Factor one 
Service Instance is choosen. 

***Ribbon is used internally. 

4. Http Logic is generated using Service Instance (URI). 

5. Proxy class supports making Http Request and Response (Using dynamic SI). 


Work Flow Design:-- 
R & D Server [Eureka] 


#2 Discover APP_NAME 31 Publish 
[SERVICED] 


Get 1 
instance 


http 
client #4 


CEINE eus 
Consumer Client V Misc 
m" runtime 


[eL 
c 
Gë 


=>Feign Client is an Interface and contains abstraction details, it takes I/P details from 
programmer like: 

a>path (Provider Paths at class and method). 

b>Http Method Type (GET, POST...). 
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c>Serviceld (Application Name). 
d>Input Details and Output Type (String, Object, Collection). 
e>Parameters (Request, Path,...). 
=>We need to apply Annotation at starter class level @EnableFeignClients. 
=>At interface level apply @FeignClient(name=”"serviecld”). 


Syntax:-- Feign Client 


@FeignClient(name="serviceld") 
public interface <ClientName> { 


@GetMapping("/path") 
//or @RequestMapping(“/path”) 
public <Return> <method>(<Params>); 


Example:-- 
Provider Code (SID : EMP-PROV):-- 
com.app.rest; 


@RestController 
@RequestMapping("/emp") 
public class EmpProvider I 


(0 GetMapping(" /show") 
public String findMsg() 1 


} 
} 


Consumer.Code : Feign Client 


@FeignClient(name="EMP_PROV") 
public interface EmpConsumer I 


@GetMapping ("/emp/show") 
public String getMsg(); //return type and path must be same as Provider 
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1. Consider last Ex Eureka Server and Provider Application (ORDER-PROVIDER):-- 


Step#1:- Create one Spring Boot Starter Project for Consumer (using Feign, web, 
Eureka Discovery) 
Feign Client Dependency:-- 
«dependency» 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-openfeign</artifactld> 
</dependency> 


Eureka Discovery Client Dependency:-- 
<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactid> 
</dependency> 


Groupld :org.app 
Artifactld : StudentServiceConsumerFeign 
Version  : 1.0 


#8. Folder Structure of Consumer Application with Declarative RestClient:-- 


wv us StudentServiceFeignClient [boot] 
v 0 src/main/java 
"v Pi com.app 
Df StudentServiceFeignClientApplication.java 
v 84 com.app.client 
[f? StudentFeignClient.java 
wv Ei com.app.consumer 
DĪ StudentConsumer.java 
®© src/main/resources 
CR, src/test/java 
mA JRE System Library [jdk1.8.0_171] 
mA. Maven Dependencies 
E src 
( target 
HELP.md 
=) mvnw 
[SS] mvnw.cmd 
[må] pom.xml 


Step#1:- Starter class for Feign client:-- 
package com.app; 
import org.springframework.boot.SpringApplication; 
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import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.netflix.eureka.EnableEurekaClient; 


@SpringBootApplication 
@EnableEurekaClient 

@EnableFeignClients 

public class StudentServiceFeignClientApp { 


public static void main(String[] args) { 
SpringApplication.run(StudentServiceFeignClientApp.class, args); 
System.out.printin("Student Consumer Service executed"); 

) 

@Bean 


public RestTemplate restTemplate(RestTemplateBuilder-builder) { 
return builder.build(); 


} 


Step#2:- Define one public interface as 

package com.app.client; 

import org.springframework.cloud.openfeign.FeignClient; 
import org.springframework.web. bind.annotation.GetMapping; 


//Name must be same as Provide Service-Id 
QFeignClient(nhameé="STUDENT-PROVIDER") 
public interface StudentFeignClient I 


@GetMapping("order/status") 
public String getMsg(); //Path and Return type same as Provider method 


Step#3:- Use in any consumer class (HAS-A) and make method call (HTTP CALL) 
package com.app.consumer; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.web.bind.annotation.GetMapping; 

import org.springframework.web.bind.annotation.RestController; 

import com.app.client.StudentFeignClient; 
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@RestController 

public class StudentConsumer { 
@Autowired 
private StudentFeignClient client; 


@GetMapping("consume") 

public String showData() 

{ 
System.out.println(client.getClass().getName()); 
return "CONSUMER=>"+client.getMsg(); 


) 
NOTE:-- Here client.getMsg() method is nothing but HTTP Request call. 


Execution Order:-- 

1>Start Eureka Server 

2>Run Provider Application 

3>Run Consumer Application and click on consumer App service id on Eureka Server 
Dashboad and provider consumer method level path: 
http://192.168.100.27:9841/consume 


5.2 Load Balancing using Feign«Client:-- 

Incase of Manual Coding for load Balancing Ribbon Component is used with 
Type “LoadBalancingClient” (1). 
=>Here, using this programmer has to define logic of consumer method. 
=>Feign Client reduces coding lines by Programmer, by generating logic/code at 
runtime. 
=>Feign Client uses abstraction Process, means Programmer has to provide path with 
Http Method Type and also input, output details. 
=>At Runtime RibbonLoadBalancerClient instance is used to choose servicelnstance 
and make HTTP call. 


HAS-A 
fe 
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Feign Client:- 


PaymentProvider (C) CartConsumer (I) || CartProvider (C) 


Step#1:- Create Spring Starter Project for Eureka Server with port 8761 and 
dependency “Eureka Server”. 


Step#2:- Create Cart provider Application 
Dependencies : web, Eureka Discovery. 
Groupld : com.app 

Artifactld : Cart-Provider 

Version : 1.0 


#9. Folder Structure of LoadBalancing Using Feign Client (Cart-Provider):-- 
v us Cart-Provider [boot] 
v Æ src/main/java 
v Ei com.app 
[J] CartProviderApp.java 
v Ei com.app.model 
LD Cart.java 
v Ei com.app.provider 
LD CartServiceProvider.java 
v LÉI src/main/resources 
& static 
(& templates 
Æ application.properties 
CO src/test/java 
mA JRE System Library [JavaSE-1.8] 
må Maven Dependencies 
(& src 
& target 
(ei HELP.md 
S mvnw 
[S|] mvnw.cmd 
m] pom.xml 


Step #3:- application.properties 

server.port-8600 

spring.application.name=CART-PROVIDER 
eureka.client.serviceUrl.defaultZone=http://localhost:8761/eureka 
eureka.instance.instance-id=${spring.application.name}:S{random.value} 


Step #4:- At starter class level : @EnableDiscoveryClient 
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1>CartProviderApplication.java:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 


@SpringBootApplication 
@EnableDiscoveryClient 
public class CartProviderApplication { 
public static void main(String[] args) { 
SpringApplication.run(CartProviderApplication.class, args); 


} 


2>Model class (Cart.java):-- 
package com.app.model; 
//import lombok.Data; 


//@Data 
public class Cart { 


private Integer cartld; 
private String cartCode; 
private Double cartFinalCost; 


//DefadftiConstructor 
public Cart() 4 
super(); 
) 
//Rarameterized constructor 
public Cart(Integer cartld, String cartCode, Double cartFinalCost) { 
super(); 
this.cartld = cartld; 
this.cartCode = cartCode; 
this.cartFinalCost = cartFinalCost; 
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//Set/get Method 

public Integer getCartld() I 
return cartld; 

} 

public void setCartld(Integer cartld) { 
this.cartld = cartld; 

} 

public String getCartCode() { 
return cartCode; 

} 

public void setCartCode(String cartCode) { 
this.cartCode = cartCode; 

} 

public Double getCartFinalCost() { 
return cartFinalCost; 

} 

public void setCartFinalCost(Double cartFinalCost) { 
this.cartFinalCost = cartFinalCost; 


@Override 
public String toString() { 
return "Cart [cartld-" + cartld +", cartCode=" + cartCode + ", 
GartFinalCost=" + cartFinalCost + "|'; 


} 

3>Cart Service Provider code:-- 

package com.app.provider; 

import java.util.Arrays; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Value; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.model.Cart; 
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@RestController 
@RequestMapping("/cart") 
public class CartServiceProvider 
{ 
@Value("{server.port}") 
private String port; 


@GetMapping("/info") 
public String getMsg() { 
return "CONSUMER:"+port; 


@GetMapping("/data") 
public Cart getObj() { 
return new Cart(109, "ABC: "+port, 7868.98); 


@GetMapping("/list") 
public List<Cart> getObjs() { 


return Arrays.asList( 
new Cart(101, "A :"+port, 876.98), 
new Cart(102, "B :"+port, 856.98), 
new Cart(103, "C :"+port, 883.98)); 


} 
Step #3:- Payment Provider App with Cart Consumer code 
Dependencies : web, Eureka Discovery, Feign 


Feign Dependency:-- 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-openfeign</artifactld> 

</dependency> 
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Groupld org. app 
Artifactld : Payment-Provider 
Version :1.0 


#10. Folder Structure of Payment-Provider Service:-- 


v (ES Spring-cloud-Feign-LoadBalancing [boot] 
v (® src/main/java 
v Hä com.app 
Df PaymentProviderApplication.java 
v EH com.app.consumer 
[Å CartServiceConsumer.java 
v E com.app.model 
[J] Cartjava 
v EH com.app.provider 
Df PaymentServiceProvider.java 
(™ src/main/resources 
2 src/test/java 
mA JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
i mvnw 
[E] mvnw.cmd 
[v] pom.xml 


1>application.properties:-- 

server.port=9890 

spring.application.name=PAYMENT-PROVIDER 
eureka.client.serviceUrl.defaultZone-http://localhost:8761/eureka 
2>**At Starter class level add annotation : (9 EnableFeignClients 


(PaymentProviderApplication.java):-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.openfeign.EnableFeignClients; 


@SpringBootApplication 
@EnableFeignClients 
public class PaymentProviderApplication { 
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public static void main(String[] args) { 
SpringApplication.run(PaymentProviderApplication.class, args); 


} 

3>Cart Service Consumer (CartServiceConsumer):-- 

package com.app.consumer; 

import java.util. List; 

import org.springframework.cloud.openfeign.FeignClient; 
import org.springframework.web.bind.annotation.GetMapping; 
import com.app.model.Cart; 


@FeignClient(name="CART-PROVIDER") 
public interface CartServiceConsumer 
{ 
@GetMapping("/cart/info") 
public String getMsg(); 


@GetMapping("/cart/data") 
public Cart getObj(); 


@GetMapping("/cart/list'’) 

public List«Cart» getBulk(); 
} 
4>Model class (Cart.java):-- Cart Model class same as above Project 
package com.app.model; 


public class Cart { 
private Integer cartld; 
private String cartCode; 
private Double cartFinalCost; 


//Default Constructor 
public Cart() { 
super(); 


) 
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//Parameterized constructor 
public Cart(Integer cartld, String cartCode, Double cartFinalCost) { 
super(); 
this.cartld = cartld; 
this.cartCode = cartCode; 
this.cartFinalCost = cartFinalCost; 
} 
//Set/get Method 
public Integer getCartld() { 
return cartld; 
} 
public void setCartld(Integer cartld) { 
this.cartld = cartld; 
} 
public String getCartCode() { 
return cartCode; 
} 
public void setCartCode(String cartCode) { 
this.cartCode = cartCode; 
} 
public Double getCartFinalCost() { 
return cartFinalCost; 
} 
public void setGartFinalCost(Double cartFinalCost) { 
this.cartFinalCost = cartFinalCost; 
) 
QOverrided' //toString method 
public String toString() { 
return "Cart [cartld=" + cartld 4", cartCode=" + cartCode +", 
cartFinalCost=" + cartFinalCost + "]"; 
} 
} 
5>PaymentServiceProvider.java:-- 
package com.app.provider; 
import java.util.List; 
import org.springframework.beans.factory.annotation.Autowired; 
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import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.consumer.CartServiceConsumer; 

import com.app.model.Cart; 

(QRestController 

@RequestMapping("/payment") 

public class PaymentServiceProvider { 


@Autowired 
private CartServiceConsumer consumer; 


@GetMapping("/message") 
public String getMsg() { 
return consumer.getMsg(); 
} 
@GetMapping("/one") 
public Cart getOneRow() { 
return consumer.getObj(); 
} 
@GetMapping("/all") 
public List<Cart> getAllRows() { 
return consumer.getBulk(); 


} 
Step #4 Execution Order:-- 


=>Run Eureka Server 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] 


Page 326 


[Raghu Sir] [NareshIT, Hyd] 


=>Run Cart Provider 3 times (with different port) 


^ H 
c spring HOME LAST 1000 SINCE STARTUP 


System Status 


Environment Current time 2019-04-21T22:49:44 +0530 


Data center Uptime 00:09 


Lease expiration enabled true 


Renews threshold 6 


Renews (last min) 12 


DS Replicas 


localhost 


Instances currently registered with Eureka 


Availability 
Application AMIs Zones Status 


CART- n/a B) UP (3) - CART-PROVIDER:56b21c185c3bce7b4423143cb23f6a84 , CART-PROVIDER:a372cdde10bb0d71a893e51f6049e460 , CART- 
PROVIDER (3) PROVIDER:545b8ddde2dbd66ef2489d3d7ae14905 


=>run Payment Provider 1 time 
=>Goto Eureka server and Run Payment service and provide bellow URLs one by one. 


1>http://192.168.100.17:9890/payment/message 
2>http://192.168.100.17:9890/payment/one 


@ Eureka X e 192.168.100.17:9890/payment/c X + 


— Q Ó © Not secure | 192.168.100.17:9890/payment/one 
M Gmail D YouTube 4A Online Courses - A... ki Online Tests - Onlin... @ V Tutorials - Javatpoint 


("cartId":109,"cartCode":"ABC: (server.port)","cartFinalCost":7868.98) 


3>http://192.168.100.17:9890/payment/all 


g Eureka X e 192.168.100.17:9890/payment/all x + 


€ Q 0  Q Not secure | 192.168.100.17:9890/payment/al Ww 


M Gmail @@ YouTube 4A Online Courses - A.. — JN Online Tests - Onlin.. @ Y Tutorials - Javatpoint Youth4work: Assess.. {$$ Testpotcom|Free.. — Rd (3) Facebook © Hello Python! | Pyth.. 


[{"cartId":101,"cartCode":"A :(server.port)","cartFinalCost":876.98),("cartId":102,"cartCode":"B :{server.port}", “cartFinalCost”:856.98},{"cartId":103,"cartCode":"C : 
(server.port)", "cartFinalCost":883.98)] 


7. Spring Cloud Config Server:-- 

It is also called as Configuration Server. In Spring Boot/Cloud Projects, it contains 
files like : Properties files [application.properties] 
-»|n every application (Microservice) properties/yml file contain setup related keys 
like. (Database, ORM, Batch, Email, AOP, Security, Eureka Server, Gateway... etc) in the 


form of keyzvalue. 
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=>In some cases Key=Value need to be changed or new key=value need to be added. 
At this time, we should 

->Stop the Server (Application) 

->Open/find application.properties file 

->add External key=value pairs or do modifications. 

->save changes [save file] 

->Re-build file [re-create jar/war] 

->Re-Deploy [re-start server] 
=>In case of multiple microservices these common keys related for every Project. 
And this is done in All related Project [Multiple Microservices] which is repeated task 
for multiple applications. 


-»**|n this case, Config Server concepts is used 

**To avoid this repeated (or lengthy) process use application.properties this is placed 
outside of your Project i.e. known as "config Server". 

-»Writing common properties only one time outside of all project. 

=>Easy to modify common properties (one place to modify properties files that effects 
all projects). 

=>Every service instances not required to stop restart for effect for properties file 
modifications (Refersh Scope). 


-»Config server Process maintains three (3) properties file. Those are: 
a>One in = Under Project (Microservice) 
b»One in = Config Server (link file) 
c>One in = Config server (External) also called as Source file. 


Types of Config Server:-- 
Spring Cloud has provided Setup and support for configuration properties. It can 
be handled in two ways. Those are 
a»Native Config Server 
b>External Config Server 


a»Native Config Server:-- It is also called as local file placed in Config server only. In 
this case one properties file is created inside folder System (or drive). 
Ex:-- D:/abc/myapp(Or Under config server location file). 
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#1 Native Config Server 
Local File Config Sever 


Application 
(Consumer/Provider) 


a app.props #3 
application #1 
properties 


app.props 


Config Server 


Config Client 


port =8888 


b>External Config Server:-- In this case properties file is placed outside the Config 
server. Ex: GIT (github). 

-» Here, Properties file is placed in External and accesses using its URL. It is also called 
as Global Location. 

**"GIT HUB” is used in this process. 


#2 GIT Config Server 
External Config Server 


GIT 


Application 
(Consumer/Provider) app props #3 


application #1 
Properties 


Config Client 


=>In Consumer/Producer Project we should add Config Client dependency which gets 
config server details at runtime. 
=>Config server runs at default port=8888. 


Step to implements Spring Cloud Config Server-Native & External:-- 
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Step#1:- Create Spring Boot Starter Project for "Config-Server" with dependency : 
Config Server. 


Config Server Dependency:-- 

«dependency» 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-config-server</artifactld> 

</dependency> 


Groupld :org.app 
Artifactld : Config-Server 
Version : 1.0 


7.1 Native Config Server:-- 


411. Spring cloud config server component using Native:-- 


v ER Spring Cloud Config Server Native [boot] [devtools] 
v [9 src/main/java 
v E com.app 
[3] ConfigServerApplication.java 
v  src/main/resources 
LG META-INF 
v (5 myapp-config 
Å application.properties 
Å application.properties 
@ src/test/java 
mA JRE System Library [JavaSE-1.8] 
BA Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
[es] mvnw.cmd 
[v] pom.xml 


Step#2.a:- Native application.properties:-- Create folder "myapp-config” under 
src/main/resources. 

server.port=8888 

spring. profiles.active=native 
spring.cloud.config.server.native.search-locations=classpath:/myapp-config 
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Case#2.b:- External application.properties 
server.port-8888 
spring.cloud.config.server.git.uri-https://github.com/javabyraghu/configserverex 


Step#3:- Create sub folder “myapp-config” in src/main/resources folder. 
=>Create file under "myapp-config" application.properties inside this folder. It 
behaves like source 


Having ex key: eureka.client.serviceUrl.defaultZone-http://localhost:8761/eureka 


Or 


Create Git Project "configserverex" and create application.properties inside this. Place 
above key and save file. 
Step#4:- Provider include resource code in pom.xml to consider properties files to be 
loaded into memory. 
«resources» 
«resource» 
<filtering>true</filtering> 
<directory>src/main/resources</directory> 
<includes> 
<include>*.properties</include> 
<include>myapp-config</include> 
</includes> 
</resource> 
</resources> 


pom.xml:-- 
<?xmliwersion="1.0" encoding="UTF-8"?> 
«project xmIns="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi= "http://www. w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
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<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>Config-Server</artifactld> 
<version>1.0</version> 
<name>Config-Server</name> 
<description>Demo project for Config-Server</description> 
<properties> 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwich.SR1</spring-clöudwersion> 
</properties> 
<dependencies> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-config-server</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-eloud-starter-netflix-eureka-client</artifactld> 
</dependency> 
<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-test</artifactld> 
«SCope>test</scope> 
</dependency> 
</dependencies> 
<dependencyManagement> 
<dependencies> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 
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</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
<resources> 
<resource> 
<filtering>true</filtering> 
«directory»src/main/resources«/directory» 
«includes» 
«include» *4properties«/Include» 
<include>myapp-config</include> 
</includes> 
</resource> 
</resources> 
</build> 
</project> 


Step#5:-- Starter class.of ConfigServer App, add annotation: @EnableConfigServer 
package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 

import org.springframework.cloud.config.server.EnableConfigServer; 


@SpringBootApplication 
@EnableConfigServer 
public class ConfigServerApplication { 
public static void main(String[] args) { 
SpringApplication.run(ConfigServerApplication.class, args); 
System.out.printin("Config Server Executed"); 


} 
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Step#6:-- In Consumer/Provider Projects pom.xml file add dependency : Config Client 
(or copy below dependency) 
Config Client Dependency:-- 
<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-config-client</artifactld> 
</dependency> 


Execution Order:-- 

=>Eureka Server 

=>Config Server 

=>Producer (Provider) 

=>Consumer 

Step#1:- Eureka Server Project Dependency : Eureka Server 
=>Write application.properties. 

=>Add @EnableEurekaServer annotation 


Step#2:- Define Config Server Project Dependency : Config Server 
=>Write application. properties 
=>Add @EnableConfigServer annotation 


Step#3:- Create Provider Project (Order) 
Dependency : Web, Eureka Discovery, Config Client... 
=>Write application. properties 

=>Add @EnableDiscoveryClient annotation 

=>Write Provider(RestController) 


Step 44:- Create Consumer Project (Invoice) 

Dependency : Web, Eureka Discovery, Config Client, Feign.... 

=>Write application.properties 

=>Add @EnableFeignClient annotation 

=>Write Consumer [Feign Client] and Invoice Provider (RestController) 


7.2 External Config-Server:-- 
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viu Spring-Cloud-External-Config-Server [boot] [devtools] 
v (B src/main/java 
v Hä com.app 
n SpringCloudExternalConfigServerApp.java 
v LÉI src/main/resources 
Å application.properties 
(8. src/test/java 
må JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 


Step to configure External Config Server (only modifications): -- 
Step#1:- In Config Server Project, delete folder myapp-config 
Step#2:- In Config Server Project modify application:properties with Git URI 


server.port=8888 
spring.cloud.config.server.git. urizhttps://github.com/javabyraghu/configserverex 

or 
spring.cloud.config.server.git.uri=https://gitlab.com/udaykumar0023/configserverex 


Step#3:- In config Server Project, in pom.xml delete line 
<include>myapp-config </include> 


pom.xml:-- 

«?xml/versionz" 1.0" encoding="UTF-8"?> 

«project xmlns-"http://maven.apache.org/POM/4.O. 0" 
xmins:xsi-"http://www.w3.org/2001/XMLSchema-instance " 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 

http://maven.apache.org/xsd/maven-4.0.0.xsd"» 


<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
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<artifactld>spring-boot-starter-parent</artifactld> 

<version>2.1.1.RELEASE</version> 

<relativePath /» <!-- lookup parent from repository --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>Spring-Cloud-External-Config-Server</artifactld> 
<version>1.0</version> 
<name>Spring-Cloud-External-Config-Server</name> 

<description>Project for Spring config server</description> 


<properties> 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwich.SR1</spring-cloudwersion> 
</properties> 
<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-config-server</artifactld> 
</dependency> 
«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
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</dependency> 
</dependencies> 


<dependencyManagement> 
<dependencies> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 
</dependency> 
</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring=boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
<resources> 
<resource> 
<filtering>true</filtering> 
<directory>src/main/resources</directory> 
</fesource> 
«/resources» 
</Build> 
«/project» 


Step#4:- Create git account and create configserverex Repository. Under this create 
file application.properties. 


How to create GitLab Account:-- Follow bellow You tube Links 
https://www.youtube.com/watch?v- 3l5OelRtk8 
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Stepit1:- Goto https://about.gitlab.com links 
Step#2:- Click on Register Menu 


€ > Œ ( à https//about.gitlab.com ar eo 8 


M Gmail @ YouTube 4A Online Courses - A.. N Online Tests - Onlin.. Å y Tutorials - Javatpoint Youth4work: Assess... ü Testpot.com | Free... n (3)Facebook © Hello Python! | Pyth... 


GitLab Product Pricing Resources Blog Support Jobs Q Explore Signin Register 


A full DevOps toolehain’ 


GitLab is a single application for the entire software development lifecycle. From 
project planning and source code management to CI/CD, monitoring, and 
security. 


“No assembly required, 


Try GitLab for Free b» Watch a demo 


Step#3:- Fill the details and click on Register Button else login with github or Google 
Account If you have. 


Q3 (11) how to login ois x | € (11) Gitlab CE Tutorial- x | 8 (11) how to create gitl x | 8 Howto Clone Gitlab P: x | A Sign in -Gitlab X d Sign in - Gitlab x + = x 
= C CO å https//gitlab.com/users/sign infregister-pane ar 90 9 o 


M Gmail @ YouTube {4 OnlineCourses-A.. JN Online Tests -Onlin.. @ Y Tutorials -Javatpoint (M Youth4work Assess.. f Testpotcom | Free.. H (3) Facebook 9 Hello Python! | Pyth.. » 


. 


GitLab.com 


b.c te) repositories and unlimited Full name 
ollaborators 
Uday Kumar 


* Explore projects on GitLab.com (no login needed) gana 


* More information about GitLab.com 
e GitLab.com Support Forum 
* GitLab Homepage 


Email 
igning up for and by signing in to this service you accept ou 
udaykumar0023G gmail.com 
* Privacy policy 
* GitLab.com Terms. Email confirmation 


udaykumar0023@gmail.com 


11:33 PM 
la C d) ENG 
FEV ENG mg Å 


Step#4:- Click on Request new Confirmation Email 
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M 


Explore Help About Gitlab 


Step#5:- Enter Email address and click on Resend Button. 


@ https;//gitlab.com/users/confirmation/new 


ube 4A Online Courses - Å... N Online Tests - Onlin... @ y Tutorials - Javatpoint Z Youth4work: Assess.. $$ Testpotcom | Free... n (3) Facebook © Hello Python! | Pyth.. 


bd 


ar eo g 


G itLa b .cCom Resend confirmation instructions 


sitories and unlimited Email 
udaykumar0023 (gmail.com 
Explore projects on GitLab.com (no login needed) 
More information about GitLab.com 
GitLab.com Support Forum 
GitLab Homepage Already have login and password? Sign in 


y signing up for and by signing in to this service you accept our 


Privacy policy 
GitLab.com Terms. 


Step#6:- Login to Gmail account and click on Confirm your Account. 


X ( 8 htps//mail.google.com/mail/u/0/*inbox/FMfcgxwCgfvdqGpFLvCdgCwmXnXXnqCV xy 90 g 


d Gmail B YouTube 4A Online Courses-A.. Jý Online Tests - Onlin.. @ Y Tutorials - Javatpoint Youthdwork: Assess. Testpotcom|Free.. [F] (3) Facebook 9 Hello Python! | Pyth... 


Q Search mail 
o å 


Confirmation instructions > 
Inbox 


Starred GitLab <gitiab@mg_gitlab.com> 11:36 PM (8 minutes ago) yy — € 


v 


Thanks for signing up to GitLab! 


Snoozed bmi v 


To get started, click the link below to confirm your account. 


Confirm your account 


Step#7:- Provide your valid Credentials and click on Sign in Button. 
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å 


Your email address has been successfully confirmed. Please sign in. 


GitLab.com Signin 


Username or email 
udaykumar0023 
Explore projects on GitLab.com (no login needed) 
More information about GitLab.com 
GitLab.com Support Forum 
GitLab Homepage 


Password 


# Remember me got your password? 


Sign in with 


Privacy policy 
GitLab.com Terms. 


G Google 


Step#8:-Final screen After Login into Gitlab account, Click om Create Group. 


é Q () å https//gitlab.com/&l pane ar eo Q 
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GitLab mæ 


Free Trial of GitLab.com Gold == ud 
Try ali GitLab has to offer for 30 days. No credit card required. your trial 


Welcome to GitLab 


Code, test, and deploy together 


Create a project Create a group 


Groups are the best way to manage projects and members. 


Explore public projects 


Learn more about GitLab 
There are 461 public projects on this server. Public 
projects are an easy way to allow everyone to have read-only 
access, 


Take a look at the documentation to discover all of GitLab's 
capabilities. 


Step#9:- Fill the group name and click on Create Group 


@ 02 hew t: x | @ (12) Gitlab x | £3 (12) how:- x | EJ HowtoCi- x | M Signin:Gi x | wd Gitlab X | M Confimat- X A New Gro X (8 Whatsapp x | + 5 x 


c Œ ( à https//gitlab.com/groups/nev ar eo Qo 


M Gmail @ YouTube 4A Online Courses - A. Online Tests - Onlin... @ Y Tutorials - Javatpoint Youth4work: Assess.. fø Testpot.com | Free. EE] (3) Facebook © Hello Python! | Pyth 


GitLab mæ 


and colisborste Group name 
of å group 
Spring-Cloud 


Group URL 
https//gitlab.com/ ^ SPring-cioud 
Projects that belong to a group are prefixed 


with the group namespace. Existing projects 


Group description (optional) 
may be moved into a group. 


Spring Cloud Config-Server Application 


Group avatar 


Choose file... Photojpg 


Visibility level 


Who will be able to see this group? V 


Step#10:-After successful Creating a new Group screen looks like. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 340 


[Raghu Sir] [NareshIT, Hyd] 


€ C (y å https//gitlab.com Yfigserve ar 9090 9 
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S  SpringCloudconfigse... 


Group 'SpringCloudconfigserver' was successfully created. 
@ Overview 


Details 
S SpringCloudconfigserver å oe 
Group ID: 


Spring Cloud Config-Server Application 


‘Subgroups and projects Shared projects Archived projects Se ame Last created 


A group is a collection of several projects. 


If you organize your projects under a group, it works like a folder. 


You can manage your group member's permissions and access to 
each project in the group, 


Step#11:- Click on Member Menu to add the new member into your project 


[2 Œ CO 8 https//gitlab.com/groups/springcloudconfigserver/-/group members ar 90 
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GitLab Next 


Members 


Users were successfully added. 


Members 


SpringCloudconfigse... 


Add new member to SpringCloudconfigserver 


Members 


Settings 


Existing members 
Members with access to SpringCloudconfigserver 3 Find existing members by na Name, ascending 


D Aishwarya Venkatesh @aini1914 
"ES" Given access just now 


R, Uday Kumar Gucaykumar0023 (CEPR 


Given access 9 minutes ago 


=>Select Member form list, Role Permissions like (Guest, Reporter, Developer, 
Maintainer, Owner) and Expire date and finally click on Add to Group. 

Step#12:- Click on Group name (SpringCloudconfigserver) and then after click on New 
Project to create a project. 
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GitLab ge 


S — SpringCloudconfigse... ^ Details 


e Overview i 
SpringCloudconfigserver a S 


Details 


Spring Cloud Config-Server Application 


Subgroups and projects 5 Arc cts eat ame Last created 


A group is a collection of several projects. 
If you organize your projects under a group, it works like a folder. 


You can manage your group member's permissions and access to 
each project in the group. 
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Step#13:- Give a Project name and Click on Create Project. 


New project 


A project is where you house your files 

repository), plan your work (issues), and 

publish your documentation (wiki), among 
ings. 


All features are enabled for blank projects, 
from templates, or when importing, but you 
can disable them afterward in the project 
settings. 


To only use CI/CD features for an external 
repository, choose CI/CD for external repo. 


Information about additional Pages templates 
and how to install them can be found in our 
Pages getting started guide. 


Tip: You can also create a project from the 


Blank project 


Project name 


Spring-Cloud-Eureka-Server 


Project URL Project slug 


https://gitlab.com/ spring-cloud-eureka-server 
se several de t projects unde amespace? Create a group. 


Project description (optional) 


It is a Demo Project 


Visibility Level O 


command line. Show command 


& @ Private 
Proj 


Step#14:- It will show the all details. 


€ Q CO â hittps://gitlab.com/spring 


idconfig T g-cloud-eureka 


M Gmail 8 YouTube {4 Online Courses A. På Online Tests - Onlin... 


Spring-Cloud-Eureka- 
Server 


s H until you add an SSH key 


Spring oud-Eure er > Details 
e Project 


Details 


Spring-Cloud-Eureka-Server å 


It is a Demo Project 

The repository for this project is empty 

You can create files directly in GitLab using one of the following options. 
CHANGELO 

Command line instructions 

You can also upload existing files from your computer using the instructions below, 


Git global setup 


git config --global user.name 
git config --global user.email "udaykumaré@23@gmail .com” 


Jday Kumar’ 
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Cancel 
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Create a new repository 


git clone https: //gitlab.com/springcloudconfigserver/spring-cloud-eureka-server.git 
cd spring-cloud-eureka-server 

touch README. md 

git add README.md 

git commit -m "add README" 

git push -u origin master 


Push an existing folder 


cd existing folder 

git init 

git remote add origin https://gitlab.com/springcloudconfigserver/spring-cloud-eureka-server.git 
git add . 

git commit -m "Initial commit" 

git push -u origin master 


Push an existing Git repository 


cd existing repo 

git remote rename origin old-origin 

git remote add origin https://gitlab.com/springcloudconfigserver/spring-cloud-eureka-server.git 
git push -u origin --all 

git push -u origin --tags 


Step15:- Click on new file to create a file into.repository 


€ > Œ () @ https//gitlab.com/springcloudconfigserver/spring-cloud-eureka-server ak @ O 
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GitLab Nest 


Spring-Cloud-Eureka- 


S Server 


Details 
e Project 


Details S Spring-Cloud-Eureka-Server à 


Activit Project ID: 12294276 
@ Add se 


Itisa Demo Project 


The repository for this project is empty 
You can create files directly in GitLab using one of the following options. 


Command line instructions 


You can also upload existing files from your computer using the instructions below, 


Git global setup 


git config -- er.name "Uday Kumar. 
git config -- user.email "udaykumared238gmai 


Step16:- Provide the details in file and then click on commit changes. 


€ CO à https;//gitlab.com/udaykumai blob/master/application.r es * 90 8 g 
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GitLab Projects — Groups v Activity Milestones Snippets (D 


s ids SEH " i 
C  configserverex m: caus Repository 


@ Project master configserverex / application.properties Q Find file Blame History Permalink 


D Repository Ar Add new file 
Uday Kumar authored 32 minutes ago 


9f558d48 | 


Files 


Commits 


B application.properties 22e: ®© © @ Edit WebIDE Replace 


Branches 
server.port-8888 


Tags eureka.client.serviceUrl.defaultZone-http://localhost:8761/eureka 


Contributors 
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Config Server with Provider/Consumer Execution flow [External Source]:-- 
=>On Startup ConfigServer (CS) Application it will goto External Source (Git) and read 
. .properties (or) .yml file having key=value pairs. 


-»Then Provider/Consumer Application (On Startup) will try to read kzv from Config 
Server and merge with our application.properties. 


=>If same key is found in both Config Server and Provider/Consumer App, then 1* 
priority is : Config Server. 
-»After fetching all required props then Provider gets registered with Eureka Server. 


(CS) Git (Source) 


Config Server C 


K-v app.prop 


app.props loaded into 


cs #2 


Eureka Server 


app.props Instance 
Register 
[ev | with Eureka C) 
#5 


Provider/Consumer 


=>Every Microservices must have below dependency in pom.xml. 


<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-config</artifactld> 
</dependency> 


=>It behaves as Config Client connected to Config Server. 
=>Above Config Client dependency will search forConfig Server in a default location 


given as : (key = value) 


spring.cloud.config.uri=http://localhost:8888 
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-»To modify above location (IP or PORT) provide this key in Config Client setup using 
bootstrap.properties. 


Q»What is bootstrap.properties in Spring Boot (cloud) Programming? 


Ans:-- Our Project (child Project) contains input keys in application.propertiesin same 
way Parent Project also maintains one Properties file named as : bootstrap.properties 
which will be loaded before our application.properties. 


Q»What is the difference between application.properies file and 
bootstrap.properties file? 

Ans:-- application.properties file is use to provide input to our application, where 
bootstrap.properties file is used to provide Input to parent project (or Configuration 
Setup) which gets run before our application. 


Execution Order:-- 1>bootstrap.properties 2>application.properties 


(spring.cloud.config.uri- ----) 
bootstrap.properties 


Config Client Config Server 


Micro App 


application.properties 


Execution Order:-- Parent Project-loads bootstrap.properties /.yml or 

Project-loads application.properties /.yml 

->We can override this file in our project to provide key-values to be loaded by Parent 
Project. 

** By default Config Server runs on http://localhost:8888 even config client also takes 
this as default location. 


**To modify this IP/PORT use bootstrap.properties file in Our Project. 
**In this bootstrap.properties file override key : spring.cloud.config.uri to any other 
location where Config Server is running. 
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(Config Client) 
Parent Project #1 (priority) 


: Config Server 
Config Starter bootstrap properties 
spring.cloud.config.uri= Runs on 9999 
e http://localhost:8888 
#2 


Provider App application.properties 


Child Project 


Coding Changes for Config Server and Provider/Consumer Apps:-- 


Step#1:- Open application.properties file in Config Server Project and modify port 
number. 
server.port =9999 


Step#2:- In Provider/Consumer Project, create file bootstrap.properties under 
src/main/resources 


Step#3:- Add key=value in bootstrap.properties file 


spring.cloud.config.uri=http://localhost:8888 

=>By default Config client will not get updates or modification from Config Server after 
starting client + microservice. 

-»Only first time config Client fetch the data even to get new Modification after 
starting Client (without-Restart) use Annotation : @RefreshSocpe. 


=>At Config Server application add below dependency in pom.xml. 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
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-»|n application.properties (in Config Server) provide Native or External configuration 
details. This file is also called as Link file. 


server.port=8888 
spring.cloud.config.uri=http://localhost:3888 
spring.cloud.config.server.git.uri=https://gitlab.com/udaykumar0023/configserverex 


Q>Which class will load bootstrap.properties file for config Server URI fetching? 
Ans:-- ConfigServicePropertySourceLocator will read config server input by default 


from http://localhost:8888. 


=>It is only first execution step in provider Consumer Project. 


Provider/Consumer Application:-- 
Create any Microservice application with Dependencies : Web, Eureka Discovery, 
Config- Client. 


13. Folder Structure of Microservice with bootstrap:-- 


{v E Order-Service- Consumer [boot] [devtools] 
v LÉI src/main/java 
v 84 com.app 
[J] OrderServiceProviderApp.java 
v 88 com.app.controller 
D) OrderService.java 
0 src/main/resources 
Go META-INF 
& static 
& templates 
Æ application.properties 
|=) bootstrap.properties 
ERR, src/test/java 
mA JRE System Library [JavaSE- 1.8] 
mA. Maven Dependencies 
E src 
& target 
3) HELP.md 
=) mvnw 
E] mvnw.cmd 
[mal pom.xml 


Step#1:- Starter class 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 
import org.springframework.cloud.context.config.annotation.RefreshScope; 


(Q9 SpringBootApplication 

@EnableDiscoveryClient 

@RefreshScope //Get updates from Config Server Automatically 
public class OrderServiceProviderApp { 
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public static void main(String[] args) { 
SpringApplication.run(OrderServiceProviderApp.class, args); 

} 

} 

Step#2:- Controller class. 

package com.app.controller; 

import org.springframework.beans.factory.annotation. Value; 

import org.springframework.web.bind.annotation.GetMapping; 

import org.springframework.web.bind.annotation.RequestMapping; 

import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping("/order") 
public class OrderService { 


@Value("S{my.app : Hello Default One}") 
private String port; 


@GetMapping("/status") 
public String getOrderStatus() { 
return "FINISHED : :"+port; 

} 
} 
Step#3:-1>application.properties:-- 
server.port=7800 
spring.application.name=ORDER-PROVIDER 
eureka.client.serviceUri.defaultZonezhttp://localhost:8761/eureka 
eureka.instange,instance-id- S (spring.application.name):S(random.value] 
management.endpoints.web.exposure.include=* 
2>bootstrap.properties:-- 
spring.cloud.config.uri=http://localhost:8888 


Execution Order:-- 

1. Eureka Server 

2. Config Server 

3. MicroServices (Order) 


=>Enter URL : http://192.168.100.27:7800/order/status 


=>To enable referesh concept for microservices application(Order-APP), follow below 
steps. 
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***INSIDE ORDER-APP only. 


<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-actuator</artifactld> 
</dependency> 


=>In application.properties file add 
management.endpoints.web.exposure.include=* 


=>At Controller class level, add RefereshScope 
->Run : EurekaConfig Server, CART-APP. 
->Enter URL for CartApp. 
->Now modify value in Hibhub file. 


->Open postman and makes POST request. 


POST http://localhost:7800/actuator/referesh | SEND | 


=>After showing success msg, Goto OrderApp URL & Refresh. 


NOTE:-- 

*** Actuator refresh is ready-made service given by Spring boot that fetch the data 
from Config Server location to ourApp. 

-»|t must be made as POST type request onl, using any http client (Ex: POSTMAN). 


8. FaultTölérance API :-- 


If any Microservice is continuously throwing Exceptions, then logic must not be 
executed every time also must be finished with smooth termination. Such Process is 
called as Fault Tolerance. 
=>Fault Tolerance is achieved using fallBackMethod and CircuitBreaker Library in 
distributed system. 
=>Fallback or Circuit breakers are used to handle exception which is occurred in 
Producer Application. It avoid Improper response and Shutdown termination of 
process. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 349 


Raghu Sir NareshIT, Hyd 


a. fallBackMethod:- If Microservice is throwing exception then service method 
execution is redirected to another supportive method (fallBackMethod) which gives 
dummy output and "alerts to DashBoard" (to Dev, MS, Admin teams). Writes to Log 
files, Email to admin etc.. is known as Fallback method, It makes termination of 
process in smooth manner. 


FallBackMethod Process:-- 


ProviderCode 


ConsumerCode Å _ a RestController 
req 
f) 


Exception #2 


Dummy Response FrF2lBackMethod 


Alert to Write to 
Log 


DashBoad 


b. CircuitBreaker:- If Producer App (Service) is throwing exceptions continuously then 
circuit breaker stops executing Producer code and Exception flow directly linked to 
fallback method.This is called as Opening a Circuit. It means Avoid invalid process or 
incomplete process execution and return “Dummy Message”. After some time gap (or 
no. of request given to fallback, again re-checks once, still same continue to 
fallBackMethod else execute Microservice (Producer). 


CircuitBreaker:-- 
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ProviderCode 


#1 
bin 82.1 
ConsumerCode O — >> RestController 
m L 
#2. 


Exception 


Dummy Response 
FallBackMethod 


Alert to | Write to 
DashBoad Log 


Q>What is the difference between try-catch and Fallback with CircuitBreaker(CB)? 
Ans:--In try-catch always try code is executed even if exception'is reguler, where as 
Fallback with CircuitBreaker will stop execution of.actual logic if exception is regular. 


Hystrix:-- 

It is an API (set of classes and interfaces) given by Netflix to handle Proper 
Execution and Avoid repeated exception logic(Fault Tolerance API) in Microservice 
Programming. 
=>It is mainly used in production Environment not in Dev Environment. 
=>Hystrix supports FallBack and CircuitBreaker process. 
=>It provides Dashboard for Ul to view current request flow and Status. (View 
problems and other details in Services). 


Working with Hystrix:-- 

Step#1:- Create one Microservice Application with dependencies web, eureka 
Discovery client, Hystrix. 

groupld :com.app 

artifactld:: Spring Cloud Hystrix Server 


Netflix Hystrix dependency:-- Add below dependencies in pom.xml 
«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-hystrix</artifactld> 
</dependency> 
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Step#2:-- At starter class level apply annotation @EnableCircuitBreaker (or) 


@EnableHystrix. 


=>@EnableCircuitBreaker will find concept at runtime using pom.xml dependency. 
ex: Hystrix, Turbine etc... where as @EnableHystrix will execute only Hystrix 
CircuitBreaker. 


Step#3:-- Define one RestController with actual Service and fallback method and apply 
Annotation : @HystrixCommand with Details like fallBackMethod, commandkKey... 
NOTE:-- Fallback method return type must be same as Actual Service method 


#14. Folder Structure of Hystrix (CircuitBreaker) Implementation:-- 
{v us Spring Cloud Hystrix Server [boot] [devtools] 
v 0 src/main/java 
v 83 com.app 
D) HystrixServerApp.java 
v H3 com.app.provider 
[J] OrderServiceProvider.java 
0 src/main/resources 
(SR src/test/java 
må JRE System Library [JavaSE- 1.8] 
Sc, Maven Dependencies 
& src 
& target 
[W] HELP.md 
=) mvnw 
[&] mvnw.cmd 
få] pom.xml 


pom.xml:-- 
<?xml versionz 41:0" encoding="UTF-8"?> 
«project xmlns="http://maven.apache.org/POM/4.0.0" 
xmins:xsi2"http://www. w3.org/2001/XMLSchema-instance " 
xsitschemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 


<relativePath/> <!-- lookup parent from repository --> 
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«/parent» 

<groupld>com.app</groupld> 
<artifactld>Spring Cloud Hystrix Server</artifactld> 
<version>1.0</version> 
<name>Spring Cloud Hystrix-Server</name> 
<description>Demo project for Hystrix Service</description> 


<properties> 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwich.SR1</spring-cloud.vøfsion> 
</properties> 


<dependencies> 
<dependency> 
<groupld>org.springframework:boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.cloud</groupld> 


<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 


</dependency> 
<dependency> 
<groupld>org.springframework.cloud</groupld> 


<artifactld>spring-cloud-starter-netflix-hystrix</artifactld> 


</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 

</dependency> 

</dependencies> 
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«dependencyManagement» 
«dependencies» 

«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 

</dependency> 

</dependencies> 
</dependencyManagement> 
<build> 

<plugins> 

<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring*boot-maven-plugin</artifactld> 

</plugin> 

</plugins> 
</build> 
</project> 


Step#1:- application.properties file:-- 

server.port-9800 

spring.application.name=ORDER-PROVIDER 
eureka.client.serviceUrl.defaultZone=http://localhost:8761/eureka 


Step#2:- Apply below any one annotation at Starter class. 
@EnableCircuitBreaker 
@EnableHystrix 


HystrixServerApplication.java:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 
import org.springframework.cloud.netflix.hystrix.EnableHystrix; 
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@SpringBootApplication 


@EnableDiscoveryClient 
@EnableHystrix 
public class HystrixServerApp { 
public static void main(String[] args) { 
SpringApplication.run(HystrixServerApp.class, args); 


Step#3:- Define RestController with FallbackMethod (OrderServiceProvider.java). 
package Com. app. provider; 

import java.util.Random; 

import org.springframework.web.bind.annotation.GetMapping; 

import org.springframework.web.bind.annotation.RestController; 

import com.netflix.hystrix.contrib.javanica.annotation.HystrixCommand; 


@RestController 
public class OrderServiceProvider { 


(9 GetMapping("/show") 
@HystrixCommand(fallbackMethod="showFallBack") 
//parameter must bé same"ds fallBackMethod name 
public String showMsg()e{ 

System.out.println("From service"); 
if (new Random().nextInt(10)«-10) { 

throw new RuntimeException(" DUMMY"); 


return "Hello From Provider"; 

} 

//fallBack method 

public String showFallBack() { 
System.out.println("From ballback"); 
return "From FallBack method"; 


) 


NOTE:-- Fallback method returnType must be same as service method return type. 
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Execution Process:-- 
Stepit4:- Run Eureka Server and Order Provider. 


Step#5:- Goto Eureka and click on ORDER PROVIDER Instance and enter URL 
path :/show (http://192.168.100.39:9800/show) 


=>Referesh multiple times to, see console. 


Ø Eureka X ê 192.168.100.39:9800/show 


Vot secure | 192.168.100,39:9800/show 


an 04 


M Gmail @ YouTube {A Online Courses - A. ^ Online Tests -Onlin.. D y Tutorials - Javatpoint hv Youth4work: Assess, J Testpotcom | Free... n (3) Facebook €) Hello Python! | Pyth.. 


From FallBack method 


OUTPUT SCREEN OF “HYSTRIX-SERVICE-APP”:-- 


2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
2019-04-21 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
10: 
service 
ballback 
service 
ballback 
service 
ballback 
service 
ballback 
service 
ballback 


19: 
195 
19: 
19: 
19: 
19: 
19: 
19: 
193 
19: 
19: 
19: 
19: 
19: 
20: 
20: 
20: 
20: 


29. 
29. 
My. 
29: 
29. 
29. 
29; 
59. 
59. 
59. 
59; 
59. 
59. 
59. 
ee. 
42. 
42. 
42. 


114 
126 
130 
130 
130 
134 
559 
597 
597 
597 
597 
597 
597 
597 
074 
409 
409 
529 


INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 
INFO 


13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 
13632 


freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
[freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
[freshExecutor-0] 
freshExecutor-0] 
freshExecutor-0] 
[nio-9800-exec-1] 
nio-9800-exec-1] 
nio-9800-exec-1] 


com 
com. 
com. 
com. 
com 
com. 
com. 
com. 
com 
com 
com. 
com. 
com. 
com 
com. 


.netflix. 


netflix. 
netflix. 
netflix. 


.netflix. 


netflix. 
netflix. 
netflix. 


.netflix. 
.netflix. 


netflix. 
netflix. 
netflix. 


.netflix. 


netflix. 


discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 
discovery. 


DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 
DiscoveryClient 


0.a.c.c.C.[Tomcat].[localhost].[/] 
web.servlet.DispatcherServlet 
web.servlet.DispatcherServlet 


ER 
o.s. 


: Single vip registry refresh property : nU 
: Force full registry fetch : 
: Application is null : 
: Registered Applications size is zero : tr 
: Application version is -1: false 

: Getting all instance registry info from i 
: The response status is 200 

: Disable delta property : 
: Single vip registry refresh property : m 
: Force full registry fetch : 
: Application is null : 
: Registered Applications size is zero : tr 
: Application version is -1: false 

: Getting all instance registry info from i 
: The response status is 200 

: Initializing Spring DispatcherServlet 'd: 
: Initializing Servlet ‘dispatcherServlet' 
: Completed initialization in 120 ms 


false 
false 


false 


false 
false 


NOTE:-- @HystixCommand(..) used to provide fallback method details. This is used to 
indicate Hystrix is enable for this method. (Not for all methods in RestController). 


=>FallBack Method name can be any one. But Return Type must be same as 
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Spring Cloud Netflix Microservice Design:-- 


Registry & 
Discovery 


Ñ #2 
Angular App/.. EE n Eureka 


Server 
Spring Boot #9 #8 
Web MVC SAIL 4D 


Android API GATEWAY CircuitBreaker 


Client ( or) 


#5.b 
Fl Load Balancing 


API PROXY 
Ribbon 


WebService 
App 
x Boot Message 
ll Admin UI Passing 
i i M 
Filters Spring Boot | ELK Log (MQ) 
Data JPA Tracing 


Utility Component 


MQ = Message Queues 

CS = Config Server 

LBS = Load Balancing Server 

ELK = Elastic Search =Logstash — Kibana 


9. API PROXY%/API GATEWAY:-- 
In one Application there will be multiple Microservices defined. 
=>Every Microservice might be running in different servers (IP:PORT) and ports, even 
connected with load Balancing (Multiple IP:PORTSs). 
=>Microservices URLs are not directly given to client Applications (Mobile, Web, 3" 


party) as there will be multiple addresses exist. 
-»So, finally all microservices are grouped (masked) using Gateway which controls 


every request. 
=>By using unique PATH (API), Gateway executes Microservice and given response 


back to client. 
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***Nature of Gateway:-- 

->Single-Entry, one-Exist & one-URL. 

->One time Authentication (SSO = Single Sing on) One Security system for all 
Microservices. 

->Dynamic Routing:- Supporting with Eureka for finding Microservices using Ribbon. 
(Find Execution path b/w multiple Microservces). 

->Avoid Direct URL to client (Avoid CROS origin Request/response Format). 

->Global data support (XML/JSON data Exchange). 

->Supports Filtering. 


=>Spring Cloud Netflix ZUUL behaves as API PROXY for Microservices Application 
which supports “Integration with any type of client component" (Web, mobile, 3 


party, webservices... etc). 


Zuul (API PROXY) working flow:-- 


| | 
HTTP | Req HTTP Res | 


JI #1 ZUUL API PROXY (GATEWAY) 


FILTER (4) #6 


= 
PRE-FILTER POST- FILTER 
2 


ERROR-FILTER 


Regisrotery & 
Discovery 


a qo 


Product SERVIE 


Zuul API (PROXY-SERVER) GATEWAY:-- 
Zuul Server is a Netflix component used to configure “Routing for Microservces”. 


It is an API gateway provided by Netflix and integrated with Spring Cloud. 
=>Netflix ZUUL supports dynamic routing, monitoring, Security and behaves as 
Consumer to all Microservices. 
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=>ZUUL is HTTP Client and server i.e. for UI/3'? party Clients it is a server for 
Microservices it is a client. 

=>Zuul behaves as Consumer Application with R&D (Eureka) server to get all 
Microservices servicelds with Instances. 


-»Using a keys like : 
zuul.routes.<module>.path= 
zuul.routes.<module>.serviceld= 


=>Before creating Zuul Server, we should have already created: 
a. Eureka Server Project 
b. Microservices (Ex: PRODUCT-SERVICE, CUSTOMER-SERVICE, STUDENT-SERVICE...) 
(with load balance implementation) 


ZUUL EUREKA-MICROSERVICE WORK FLOW ':-- 


198.162.1.0:9999 
ltemProject 


198.168.3.7:5555 
CartProject 


198.168.6.6:1111 


Request URL 


htto://198.168.6.6:1111 
litem-apilitemffind 
Icart-api/cart/add 


ClientApp 
req #1 


=>Client make HTTP request to ZUUL server (ZUUL IP: PORT) 


ZUUL API-GATEWAY 


(URL) PATH 


Wiem an" 
Joan 


SERVICEJD ——1— | ERMICEJD 


ITEM-SERVICE 
CART-SERVICE 


#2 
— 


Eureka {Reg and Disc} 


ITEM-SERVICE 


e+ 
CART-SERVICE 


INSTANCE-D 
ITEM-SERVICE987, 


198.162.1.8: 7777 
#3 ltemProject 


ITEM-SERVICEG7 | SOURCE: 
ITEMSERVICEG75\| | erën 


CART-SERVICES8, 
CART-SERVICE44 


198.162.1.7:6666 
emProject 


SOURCE- 
fitem/find 


SOURCE- 
Icarti/add 


198.162.1.0:9999 
CartProject 


SOURCE- 
Icaradd 


=>Client URL should have api (route) of Microservice provided by ZUUL. Based on this 
route (api) ZUUL reads “SERVICE-ID”. 
=>Now, zuul behaves as consumer app to R&D fetch register and compare the service- 


ID, using request made by client. 


=>ZUUL uses R&Ds LBSR (Load Balancing Service Register) to choose one instance-ld 
(URI)of Microservice based on load factor. 
=>Now zuul makes Http call to RestController using class level and method level path 


given by client. 


=>Response of RestController (global data) is given back to client (done by zuul). 
KE SK SK SE CE K CK CE CE K K CE CE K Æ CK CE CE K CK CE CE K CK K CE GE CK CE CE CK K CE Æ CK Æ CE K CK CE CE CE K CK CE CE K CK CE CE K K CE CE K Æ CE CE CE K CE K GE CE CE K k 
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->Here, Zuul Server behaves as Entry and Exit Point. 

->It hides all details like Eureka Server and Service Instances from Client, 
->Zuul Provides only ZUUL-URL and Paths of Services only. 

->Zuul takes care of Client (request) Load balancing even. 

->Provides Routing based on API (PATH/URL). 

->Zuul must be registered with Eureka Server. 


=>In Zuul Server Project, we should provide module details like path, service-Id using 
application.properties (or .yml) 

-»|f two modules are provided in ZUUL then, only module name gets changed in keys. 
Consider below example: 


MODULE PATH SERVICE-ID 
Product /prod-api/** PROD-SERVICE 
Student /std-api/** STD-SERVICE 


application.properties:-- 


zuul.routes.product.path=/item-api/** 
zuul.routes.product.service-id=ITEM-SERVICE 
zuul.routes.student.path=/std-api/** 
zuul.routes.student.service-id=STD-SERVICE 


application.yml:-- 
Zuul: 
routes: 
product: 
path: /item-api/** 
service-id: ITEM-SERICE 
student: 
path: /std-api/** 
service-id: STD-SERVICE 


ZUUL Proxy:-- Netflix Zuul Server behaves as, 
a. >Server:-- When end client componenet made HTTP request to Zuul. 
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b.»Consumer:-- To identify one service Instance based on Service-Id and communicate 
using feign * Ribbon (Code generated at runtime based on Serviceld choosen). 


-»|n simple Zuul is "Server* Consumer". 
***To behaves as consumer, Zuul must get registered with Eureka. 


Working with ZUUL Filters:-- 


=>Filters are used to validate request and construct valid response. In simple we can 
also call as "PRE-POST" Processing Logic. 

=>ZUUL Filter provides even extra types like ROUTE FILTERS and ERROR FILTERS. 
=>ZUUL supports 4 types of filters implementation for Gateway service. Those are 


1>PRE-FILTER:- Work on request head body. 

2.>POST-FILTER:- Work on response head/body: 

3.>ROUTE-FILTER:- Work on Service Instance object (What is URI, host/port, SSL 
valid or not) 

4.>ERROR FILTER:- Executed only if exception is,raised (Write exception to log, 
email...). 


-»|n general our code (logic) is called as process. To execute extra code before our 
logic and filter our logic, before choosing logic instance after throwing exception logic 
filters are used 


->When client made request to ZUUL then Pre Filter gets called automatically. 
->After validating, request is dispatched to Route Filter. 
->Route Filter is like 279 level validation at Required SERVICE level. 
->Route Filter will request to one Microservice based on Service-ld. 
->Ifimieroservice is not executed properly (i.e throwing exception) then 
Error Filter is called. 
->Finally Post Filter works on Http Response (adds Headers, Encode data, 
Provide info to client... etc) in case of either success or failure. 
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Diagram:-- 


Http Request Http Response 


PRODUCT-SERVICE 


=>Here, Filter is a class must extends one abstract class "ZuulFilter" provided by 
Netflix API. 

-»We can define multiple filters in one Application. Writing Filters are optional. 
-»While creating filter class we must provide Filter Order (0, 1, 2, 3...) and Filter Type 
("pre", "route", "error", "post") 

-»Two filters of same type can have.same Order which indicates any Execution order is 


valid. 


-»We can enable and disable Filters using its flags (true/false). 
(I) 
(AC) 
SampleFilter | (C) 


=>To indicate Filter Types, we use its equal constants (public static final String 
variables), provided as. 
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TYPE CONSTANT 


Pre PRE TYPE 
Route ROUTE TYPE 
Error ERROR TYPE 
Post POST TYPE 


=>All above Constants are defined in FilterConstants (C) as global variables (public 
static final String). 

-»Write one class in ZUUL Server and extends ZuulFilter Abstract class, override below 
method (4) in your filter class. 


a»shouldFilter():-- Must be set to 'true' If value is set to false then filter will not be 
executed. 

b»run():-- Contains Filter logic Executed once when filter is called. 

c>filterType():-- Provide Filter Constant Must be one Type (pre, post, route, error). 
d>filterOrder():-- Provide order for Filter Any int type number like 0, 56, 78. 


Ex:- ***Create below class under ZuulServer Application. 
package com.app.filter; 


@Component 
public class FilterType extends ZuulFilter { 
/**To enable or Disable current filter Enable(true) or Disable Filter(false)**/ 
public boolean shouldFilter() ( 
return true; 
} 
/**Definekilté&f Logic Here**/ 
public Object run() throws ZuulException { 
System.out.println(" FROM POST FILTER"); 
return null; 
} 
/**Specify Filter Type (Pre. Post...)**/ 
public String filterType() { 
return FilterConstants.POST TYPE; 
} 
/**Provider Filter Order for Execution if same type of filters are used**/ 
public int filterOrder() { 
return 0; 


} 
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=>FilterConstants is a class having static final variables like PRE TYPE, POST TYPE, 
ROUTE TYPE, and ERROR TYPE (public static final String PRE TYPE-"pre"). 
=>FilterConstants even provide global standard constant details HTTP PORT =80, 
HTTPS PORT:443. 


Step#1:- Create Spring starter Project as : ZUUL SERVER with dependencies : 
Web, Zuul, Eureka Discovery. 


Zuul Dependency:-- 

«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-zuul</artifactfd> 

</dependency> 


#15. Folder Structure of Zuul Server (Gateway Server):-- 
v us Spring Cloud Zuul API Gateway [boot] [devtools] 
v [9 src/main/java 
v Hä com.app 
[J] SpringCloudZuulApiGatewayApp.java 
v Hä com.app filter 
LU ErrorTypeFilter.java 
[D] PostTypeFilter.java 
[D] PreTypeFilter.java 
[J] RouteTypeFilter.java 
v LÉI src/main/resources 
& static 
(> templates 
Æ application.properties 
(9 src/test/java 
BA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
[=] mvnw.cmd 
[v] pom.xml 


pom.xml:-- 

«?xml version="1.0" encoding="UTF-8"?> 

«project xmIns="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi= "http://www. w3.org/2001/XMLSchema-instance" 
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xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 


http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>Spring Cloud Zuul API Gateway</artifactld> 
<version>1.0</version> 
<name>Spring Cloud Zuul API Gateway</name> 
<description>Demo project for Zuul API Gateway</deseription> 


<properties> 
<java.version>1.8</java.versio A> 
<spring-cloud.version>GreenwicheSR 1</spring-cloud.version> 
</properties> 


<dependencies> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 

</dépendency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-zuul</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
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<scope>runtime</scope> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
</dependency> 
</dependencies> 
<dependencyManagement> 
<dependencies> 
<dependency> 
<groupld>org.springframework.cloud</gro lip! d> 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</Version> 
<type>pom</type> 
<scope>import</s€ope> 
</dependency> 
</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
«groupld»org.springframework.boot«/groupld» 
<arftifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


Step#2:- application.properties should have below details like: 
Hzuul.routes.<module>.path=/<module>-api/** 

HService Id name must be Eureka Server Service Id name 
Hzuul.routes.<module>.service-id=[SERVICE-ID] 


server.port=8558 
eureka.client.service-url.default-zone=http://localhost:8761/eureka 
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spring.application.name=ZUUL-PROXY 


HEach Microservice url and Service Id configuration 
zuul.routes.item.path=/item-api/** 
zuul.routes.item.service-id=ITEM-SERVICE 
zuul.routes.cart.path=/cart-api/** 
zuul.routes.cart.service-id=CART-PROVIDER 


Step#3:- In Zuul Server Project, at starter class level add annotation : 
@EnableZuulProxy. 


package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 
import org.springframework.cloud.netflix.zuul.EnableZuulProxy; 


@SpringBootApplication 
@EnableDiscoveryClient 
@EnableZuulProxy 
public class SpringCloudZuulApiGatewayApp { 
public static void main(String[] args) I 
SpringApplication.run(SpringCloudZuulApiGatewayApp.class, args); 
System.out.println("Zuul Api Gateway Server is executed"); 


} 
Step#4:- Implement Filters like : 


PRE, ROUTE, POST, ERROR 
using One abstract class : ZuulFilter (AC) and use FilterConstants (C). 


#1. PreTypeFllter.java:-- 

package com.app.filter; 

import org.springframework.cloud.netflix.zuul.filters.support.FilterConstants; 
import org.springframework.stereotype.Component; 

import com.netflix.zuul.ZuulFilter; 

import com.netflix.zuul.exception.ZuulException; 
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@Component 


public class PreTypeFilter extends ZuulFilter{ 
/**Enable(true) or Disable Filter(false)**/ 
public boolean shouldFilter() { 
return true; 
} 
/**Define Filter Logic Here**/ 
public Object run() throws ZuulException { 
System.out.println("FROM PRE FILTER"); 
return null; 
} 
/**Specify Filter Type**/ 
public String filterType() { 
return FilterConstants.PRE_TYPE; 
} 
/**Provider Filter Order for Execution**/ 
public int filterOrder() { 
return 0; 


} 

#2. RouteTypeFllter.java:-- 

package com.app.filter; 

import org.springframework.cloud.netflix.zuul.filters.support.FilterConstants; 
import org.springframework:stereotype.Component; 

import com.netflix.zuul.ZuulFilter; 

import com.netflix.zuul.exception.ZuulException; 


@Component 
public class RouteTypeFilter extends ZuulFilter { 


/**Enable(true) or Disable Filter(false)**/ 
public boolean shouldFilter() ( 
return true; 
} 
/**Define Filter Logic Here**/ 


public Object run() throws ZuulException { 
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System.out.println("FROM ROUTE FILTER"); 


return null; 
} 
/**Specify Filter Type**/ 
public String filterType() { 

return FilterConstants.ROUTE_TYPE; 
} 
/**Provider Filter Order for Execution**/ 
public int filterOrder() { 

return 0; 


) 

#3. ErrorTypeFllter.java:-- 

package com.app.filter; 

import org.springframework.cloud.netflix.zuul.filters.support.FilterConstants; 
import org.springframework.stereotype.Component; 

import com.netflix.zuul.ZuulFilter; 

import com.netflix.zuul.exception.ZuulException; 


@Component 
public class ErrorTypeFilter extends ZuulFilter{ 


/**Enable(true)or Disable Filter(false)**/ 
public boolean shouldFilter() I 
return true; 
) 
/**Define Filter Logic Here**/ 
public Object run() throws ZuulException { 
System.out.println( FROM ERROR FILTER"); 
return null; 
) 
/**Specify Filter Type**/ 
public String filterType() { 
return FilterConstants.ERROR_TYPE; 
} 


/**Provider Filter Order for Execution**/ 
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public int filterOrder() { 


return 0; 


H4. PostTypeFllter.java:-- 

package com.app.filter; 

import org.springframework.cloud.netflix.zuul.filters.support.FilterConstants; 
import org.springframework.stereotype.Component; 

import com.netflix.zuul.ZuulFilter; 

import com.netflix.zuul.exception.ZuulException; 


@Component 
public class PostTypeFilter extends ZuulFilter{ 


/**Enable(true) or Disable Filter(false)**/ 
public boolean shouldFilter() { 
return true; 
} 
/**Define Filter Logic Here**/ 
public Object run() throws ZuulException { 
System.out.printIn( "FROM POST FILTER"); 
return null; 
} 
/**Specify Filter Type**/ 
public String filterType() ( 
return FilterConstants.POST TYPE; 
j 
/**Provider Filter Order for Execution**/ 
public int filterOrder() { 
return 0; 


Execution Process:-- 
-»http://desktop-ch8lpuh:8558/cart-api/cart/info 
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->http://desktop-ch8lpuh:8558/cart-api/cart/list 


AA EE 
- C ( 0 Notsecure | desktop-ch8lpuh:3558/cart-api/cart/list Q $0 d 


M Gmail @ YouTube {A Online Courses - A... AN Online Tests - Dain, @ V Tutorials - Javatpoint g Youthdwork: Assess... fø Testpotcom | Free.. n (3)Facebook @ Hello Python! | Pyth.. 


[("cartId" :101, "cartCode":"A :8600" ,"cartFinalCost":876.98), (" cartId" :102,  cartCode" :"B :8600","cartFinalCost":856.98), 
{"cartId":103,"cartCode":"C :8600" ,"cartFinalCost":883.98)] 


Console SCREEN of Wateway:-- 
EJ Console 72 | Sg Progress [$] Problems vi - | x EI SE) mOo-nvy|BG ce 


Spring Cloud Zuul API Gateway - eee ergs Boot App] C: — eee A = pre exe (May 30, 2019, 12:12:12 PM) 
2019-05-30 12:13:00. nexecutor-uw] m.netTi1ix. scovery.viscoverylilent 


2019-05-30 12:13:06.458 Se Ea lid e] ud d MATE 
2019-05-30 12:13:06.458 INFO 11760 [freshExecutor-0] com.netflix.discovery.DiscoveryClient 
2019-05-30 12:13:06.459 INFO 11760 [freshExecutor-0] com.netflix.discovery.DiscoveryClient 
2019-05-30 12:13:06.461 INFO 11760 [freshExecutor-0] com.netflix.discovery.DiscoveryClient 
2019-05-30 12:13:06.461 INFO 11760 [freshExecutor-0] com.netflix.discovery.DiscoveryClient 
2019-05-30 12:13:06.648 INFO 11760 [freshExecutor-0] com.netflix.discovery.DiscoveryClient 
2019-05-30 12:13:51.413 INFO 11760 [nio-8558-exec-1] o.a.c.c.C.[Tomcat].[localhost].[/] 
2019-05-30 12:13:51.413 INFO 11760 [nio-8558-exec-1] o.s.web.servlet.DispatcherServlet 
2019-05-30 12:13:51.472 INFO 11760 [nio-8558-exec-1] o.s.web.servlet.DispatcherServlet 

FROM PRE FILTER 

FROM ROUTE FILTER 

2019-05-30 12:13:52.838 INFO 11760 [nio-8558-exec-1] c.netflix.config.ChainedDynamicProperty 
2019-05-30 12:13:53.021 INFO 11760 [nio-8558-exec-1] c.n.u.concurrent.ShutdownEnabledTimer 
2019-05-30 12:13:53.025 INFO 11760 [nio-8558-exec-1] c.netflix.loadbalancer.BaseLoadBalancer 
2019-05-30 12:13:53.073 INFO 11760 [nio-8558-exec-1] c.n.1.DynamicServerListLoadBalancer 
2019-05-30 12:13:53.221 INFO 11760 [nio-8558-exec-1] c.netflix.config.ChainedDynamicProperty 
2019-05-30 12:13:53.240 INFO 11760 --- [nio-8558-exec-1] c.n.1.DynamicServerListLoadBalancer 
},Server stats: [[Server:192.168.100.17:8600; Zone:defaultZone; Total Requests:0; Suc 
]}ServerList:org.springframework.cloud.netflix.ribbon.eureka.DomainExtractingServerList@268da981 
2019-05-30 12:13:54.095 INFO 11760 --- [erListUpdater-Ø] c.netflix.config.ChainedDynamicProperty 
FROM POST FILTER 

2019-05-30 12:17:36.196 INFO 11760 --- [trap-executor-0] c.n.d.s.r.aws.ConfigClusterResolver 
FROM PRE FILTER 

FROM ROUTE FILTER 

FROM POST FILTER 


10. Spring Boo Message Queue (MQ):-- 

In case of real-time application large data needs to be transferred and processes. 
Like Google Server to Amazon, Facebook, etc... 

-»Data (Message) Transfer can be done using Message Queues. 


Message Queues are used for:-- 
1.>Data Streaming 

2.» Web Activities 

3.>Log Agrigartion 

4.>Command Oriented Components. 


a.>Data Streaming:-- Sending continous data between two application is called data 
Streaming. In Real-time large data from Files, Networks, and Databases etc... 
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Ex:-GoogleMap updates for swiggy IRCTC Train updates where is my Train, Flights 


enquiry and booking status. 

b.» Web Activities:-- Sharing search information to partner applications (Know what 
users are searching and provide related links and ADS in client websites). 

Ex:- Google search data given to Cricbuzz, Amazon. 


c.»Log Aggrigation:-- Sending log files data from current server to other servers to find 
Exception and worning details. 


d.»Command Oriented Coomponents:-- It is a trigger based service connected to 
multiple components works based on command. 

Ex:- If User books and Order from Amazon then send a message to his mobile (Mobile 
service component), send a email to user (email service component), send invoice to 
printer (Remote printer service component). 

=>Above component are executed on command save. 


Distributed Messaging (MQ):-- 

=>It is a process of Sending message from Source Application to one or more 
Destination application. 

=>It is not a concept of request and response. It is implemented using MQ. 
-»|n case of multiple clients share data without MQ, files look like this: 


A design with Message Queue (MQ):--This is simplified by MQ which is given below 
with one mediator also called as Message Broker. 
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Message Broker 


=>MQ can be implemented using Language based Technologies (or API). 

Ex:-- JMS (Java Message Service) 

-»Global MQ (between any type of client) Advanced Message Queuing protocol) 
(AMQP) 

=>Apache ActiveMQ, Rabbit MQ, Apache Atrims are different Service providers 
(Broker software’s) for JMS. 

=>Apache KAFKA is a service Provider (Broker software) for AMQP). 


This are Two Types of MQ: 
a.>Basic Message Queuing Protocal (BMQP). 
b.>Advanced Message Queuing Protocal(AMQP). 


a>Basic Message Queuing Protocal(BMQP):-- It is also called as language specific MQ. 
In case of Java it is called as JMS (Java message Service). It is language dependent. 


Java Message Server:-- 

It is used to implement Basic Messaging process between application to send 
receive data. It uses one Broker Software i.e.e called as MOM (message Oriented 
Middleware). 
=MOM contains special type memory (Container) called as Destination that holds 
Messages. 
=>Every application connected to MOM is called as Client. 

-»There are two types of client Consumer and Producer. 


Spring Boot with Apache ActiveMQ:-- 

Java JMS is simplified using Spring Boot which reduces writing basic configuration for 
ConnectionFactory, Connection, Session, Destination Creation, Send/Receive Message 
etc... 


JMS supports 2 types of client. Those are. 
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a.»Producer (Client) : Sends Message to MOM 


b.»Consumer (Client) : Read Message from MOM 


-»Messages are exchanged using Message Broker called as MOM (Message Oriented 
Middleware). Apache ActiveMQ is MOM Software. 


Types of Communications in JMS:-- 
a.» P2P (Peer-To-Peer) : -- Sending 1 message to one consumer. In this case 
destination type is called as "QUEUE". 
b.>Pub/Sub (Publish and Subscribe):-- Sending 1 message (same: copy) to 
Multiple consumers. Here, Distination type is "TOPIC". 


*** JMS supports two types of Communications. 

NOTE:-- 
a.»Destination is a Special memory created in MOM which holds messages. 
b.»Here Queue Destination is used for P2P. Topic Destination is used for Pub/Sub. 


Limitation of JMS:-- 
a.>Used between Java Applications. 
b.» Message (Data) size should be smaller. 
c.>Only one MOM (one instance) runs at a time. 
d.»Large data takes lot of time to process. 
e.>If Pub/Sub model is implemented with more consumers then process 
will be very slow. 
f.»Data may not be delivered (data lose) in case of MOM Stops or Restart. 


Generic Design of JMS:-- 


Destination 


(Client) [~~] (Client) 


Message Broker 


1. Peer to Peer : P2P (Queue):-- 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 374 


Raghu Sir NareshIT, Hyd 


Queue 


(Client) [7 (Client) 


Message Broker 
2. Pub/Sub : Publish and Subscribe (Topic):-- 


Consumer #1 


Topic (Client) 


Message Consumer #2 
(Client) fa 


Message Broker Consumer #3 


(Client) 


(Client) 


Steps to Implement ActiveMQ:-- 
Step#1:- Create one Spring boot starter application (Client Application) using 
dependencies: ActiveMQ (JMS) (or add below dependency in pom.xml) 


«dependency» 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-activema</artifactld> 

</dependency> 


pom.xml:-- 

«?xml version="1.0" encoding="UTF-8"?> 

«project xmins="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 

http://maven.apache.org/xsd/maven-4.0.0.xsd"» 


<modelVersion>4.0.0</modelVersion> 


<parent> 
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«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
«relativePath /» <!-- lookup parent from repository --> 
«/parent» 
<groupld>com.app</groupld> 
<artifactld>Spring-Cloud-JMS-ActiveMQ</artifactld> 
<version>1.0</version> 
<name>Spring-Cloud-JMS-ActiveMQ</name> 


<description>Demo project for Spring JMS Implementation</deéscription> 


<properties> 
<java.version>1.8</java.version> 
</properties> 
<dependencies> 
<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-activema</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
<dependency> 


<sroupld>org.springframework.boot</groupld> 


<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
</dependency> 
</dependencies> 
<build> 
<plugins> 
<plugin> 
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«groupld»org.springframework.boot«/groupld» 


<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 
Step#2:- In application.properties file provide common keys like MQ broker, User, 
Password in all Producer and Consumer Application. 
->If we do not specify any type then it behaves as P2P (Queue). To make it as 
Pub/Sub (Topic). 


application.properties:-- Add same properties in Producer & Consumer application. 
spring.activemq.broker-url-tcp://localhost:61616 

spring.activemq.user=admin 

spring.activemq.password=admin 

spring.jms.pub-sub-domain=false 


Step#3:- If application is Producer type then use JmsTemplate object and call send() 
which will send message to MoM. 


#16. Folder Structure of JMS Producer:-- 
v WK Spring-Boot-JMS-Producer [boot] [devtools] 
v @ src/main/java 
v få com.app 
[J] SpringBootJMSProducerApp.java 
v få com.app.producer 
DJ) MessageProducer.java 
0 src/main/resources 
Æ application.properties 
B. src/test/java 
BA JRE System Library [JavaSE-1.8] 
m\ Maven Dependencies 
g> target/generated-sources/annotations 
EB target/generated-test-sources/test-annotations 
& src 
& target 
xj, HELP.md 
=) mvnw 
[E] mvnw.cmd 
[m] pom.xml 


#1. Starter class for Producer (SpringBootActiveMqProducerApp.java):-- 
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package com.app; 
import org.springframework.boot.SpringApplication; 
import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootJMSProducerApp 1 
public static void main(String[] args) 
{ 
SpringApplication.run(SpringBootJMSProducerApp.class, args); 
System.out.printin("JMS Producer Executed :"); 


} 

#2 MessageProducer.java:-- 

package com.app.producer; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.boot.CommandbineRunner; 

import org.springframework.jms.core.JmsTemplate; 

import org.springframework.stereotype.Component; 


@Component 
public class MessageProducer implements CommandLineRunner { 


@Autowired 
private JmsTemplate template; 


@ Override 

public'void rün(String... args) throws Exception { 
template.send("my-tpca", (ses)->ses.createTextMessage("AAAAAAAAA")); 
System.out.println("sent from Producer"); 


) 
Step#4:- If Application is Consumer type then define one Listener class using 
destination. 


Use code: @JmsListener(destination=” ----- “) 
=>It must be Enabled using code: @EnableJms 
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-»|n case of JmsTemplate (C) @EnableJms is not required. 


NOTE:-- Create multiple consumer app in same or different workspaces and set. 
spring.jms.pub-sub-domain=true 
In application.properties file (or .yml). 


#16.a Folder Structure of JMS Consumer1 Application:-- 
v us Spring-Boot-JMS-Consumer [boot] [devtools] 
v [9 src/main/java 
v E com.app 
LU SpringBoot)MSConsumerApp.java 
v HB com.app.consumer 
DJ) MessageConsumer.java 
(8. src/main/resources 
Æ application.properties 
@ src/test/java 
Bà, JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
E] mvnw.cmd 
[m] pom.xml 


#1. Starter class (SpringBootJMSConsumer.java):-- 

package com.app; 

import org.springframeWork.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootJMSConsumerApp I 


public static void main(String[] args) { 
SpringApplication.run(SpringBootJMSConsumerApp.class, args); 
System.out.printin("JMS Consumer Executed :"); 


} 


#2. Consumer class(MessageConsumer.java):-- 
package com.app.consumer; 
import org.springframework.jms.annotation.EnableJms; 
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import org.springframework.jms.annotation.JmsListener; 
import org.springframework.stereotype.Component; 


@EnableJms //optional in case of @JmsListener 
@Component 
public class MessageConsumer { 
@JmsListener(destination = "my-tpca") 
public void readMessage(String msg) 
{ 
System.out.println("from consumer"); 
System.out.println(" msg is:"* msg); 


) 
#16.b Folder structure of JMS Consumer2:-- 
v n Spring-Boot-JMS-Consumer2 [boot] [devtools] 
v (9 src/main/java 
v ER com.app 
[J] SpringBoot)msActiveMqApp.java 
v HB com.app.reader 
(J) DataReader.java 
v @ src/main/resources 
Æ application.properties 
B. src/test/java 
BA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
B. target/generated-sources/annotations 
B target/generated-test-sources/test-annotations 


[E] mvnw.cmd 
[m] pom.xml 


#2:- Starter class (SpringBootJmsActiveMQApp.java):-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBoot)msActiveMqApp I 
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public static void main(String[] args) ( 


SpringApplication.run(SpringBoot)msActiveMqApp.class, args); 
System.out.println("JMS Executed :"); 


#2:- Reader class (DataReader.java):-- 

package com.app.reader; 

import org.springframework.jms.annotation.EnableJms; 
import org.springframework.jms.annotation.JmsListener; 
import org.springframework.stereotype.Component; 


(QEnableJms //optional in case of @JmsListener 
@Component 
public class DataReader { 


@JmsListener(destination="my-tpca") 

public void getMsg(String msg) { 
System.out.printIn("consumer#222"); 
System.out.printIn("Message is:=>"+msg); 


} 

NOTE:-- send (String destinationName, Message (Creator MSG); 

=>This method is used.to send message from producer Application to MOM. 
=>if destination not exist in MOM, Creates new one else uses same. 


Execution Order:-- 
1.>Active MQ Server. 
2.>Producer Applicaion Starter class (One Provider App). 
3.>Consumer Application Starter class (One or Multiple Consumer Application). 


Download and Setup for ActiveMQ:-- 
=>Get into dependency and click version 


Example: <activemq.version>5.15</activemq> download Activemq same version. 


Download Link:-- Go to below location 
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https://activemq.apache.org/components/classic/download 
->Click on : apache-activemq-5.15.9-bin.zip 
->Extract to one folder 


->Goto .. F:\Study Software MIS ApacheMQ\apache-activemq-5.15.9\bin\win64 
(\apache-activemq-5.15.9\bin\win64) 


Execution process:-- 


\/localhost:8161/admin 


€ Q (€ DO localhost8161/admin/ 


M Gmail 8 YouTube 4A Online Courses - A. — JN Online Tests - Onlin... 


ar 20 $ 


@ V Tutorials - Javatpoint Youth4work: Assess..  Testpotcom|Free.. — Md (3) Facebook © Hello Python! | Pyth... 


- e 
"um." Apache 
Software Foundation 


Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send 


Support 


Welcome! B Queue Views 


= Graph 
m XML 


Welcome to the Apache ActiveMQ Console of localhost (ID: DESKTOP-CH8LPUH-49743-1560194454645-0:1) 

You can find more information about Apache ActiveMQ on the Apache ActiveMQ Site E Topic Views 

= XML 

Broker Subscribers 
Views 

= XML 


Name localhost 
Version 5.15.9 
ID ID:DESKTOP-CH8LPUH-49743-1560194454645-0:1 


B Useful Links 
Uptime 4 days 23 hours 


= Documentation 
Store percent used 0 m F, 
= Downloads 


Step#3:- Click on Queues (P2P)/TOPIC (Pub-Sub) Menu option to see message list. 
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WW localhost : Queues x + 


D 


€ Q (y 0 localhost8161/admin/queues.jsp ar $9.9 O 9 


M Gmail B YouTube 4A Online Courses -A.. J4 Online Tests -Onlin.. @ Y Tutorials -Javatpoint (Mj Youth4work: Assess... føl Testpotcom | Free.. [F] (3) Facebook © Hello Python! | Pyth. 


- 
Cu." Apache 
Software Foundation 

* Wa Owe «eS http://www.apache.org 


Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send Support 


Queue Name Create | Queue Name Filter Filter 
E Queue Views 


= Graph 
m XML 
Queues: 
B Topic Views 
= XML 


Number Of Pending Number Of Messages Messages 


Mame Messages Consumers Enqueued Dequeued 


Views Operations 


Browse Active 


Consumers — P 
my-tpca 0 1 2 2 Ali Preduceia Fore IS Pune g Subscribers 


Views 


m XML 


-»|n case of Interface is provided with abstract method then we need to provide 
implementation using. 


1>Child class 
2»Anonymous inner class 
3»Lambda Expression 


=>Example#1:-- 
#1. Interface:-- 
public interface MessageCreator { 
Message creatMessage (Session s) throws JMSException; 


#2.a. Implement class and Create Object:-- 
public Test implements\MessageCreator { 
public Message create Message(Session s) throws JMS Exception { 
return s.createMessage("Hello...") 


} 


42.b Anonymous inner class:-- 

Syntax:-- 

new interfaceName ( ) { 
//Override all methods 

) 

Code:-- 

new MessageCreator () { 

public Message createMessage(Session s) throws JmsException { 
return s.createMessage("hello..."); 
} 

} 
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#2.c Lambda Expression:-- 
messageCreator mc = (s) -> { 
return s.createTestMessage(“Hello....”); 
} 
Or 
Message.create mc = s ->s.createMessage(“Hello...”); 


11. Spring Boot Apache Kafka Integration:-- Apache kafka is uSed for 


=>Apache kafka supports AMQP for large data transfer for MQ applications over 
network. 

=>Supports Real-time Data Streaming. It means read continuous and large data from 
external source like Float Files, Database, networks, etc... 


=>It supports data reading/writing from 
a. Databases 
b. Flat File System 
c. Applications (Data Streams). 


=>Kafka supports integration with-any type of application (language Independent + 
Plugin required, default JAVA). 
=>Kafka supports basic concepts of MQ like 

1. Data Streaming 

2. Web Activities 

3. Log-Aggregations 

4. Command-Components 


=>Kafka follows below concept even, 


a.>Kafka uses Message Broker also called as Broker Server which supports MQ 
operations. 

b.>Kafka supports Load Balancing for Broker Software to avoid more traffic, i.e. called 
as Kafka cluster. In general cluster is a group of Broker servers (1 to n). 

c.>Kafka supports only Topics (Pub/Sub Model) and it is only default also. 

d.>Kafka Cluster Auto-Scaling is done by Bootstrap server (AKA Zookeeper). It behaves 
as R&D Server. 
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e.>Data is sent to Topic in <K, V> format. K=TopicName (Destination), V=Data. 
f>All these Broker instances must be Registered with Registory and Discovery (R&D) 
Server. Kafka comes with default “Zookeeper R&D Server”. 


g.> This complete Kafka Software is called as Kafka EcoSystem (Kafka Eco-System = 
Kafka Cluster + Bootstrap Server). 


h>. Data Partitions concept is used by kafka to send large data. 

i.»Message Brokers will persist the message (save into their memory) to avoid data 
lose in case of consumer non-available or broker is down. 

j.>Kafka works as Protocol independent i.e. works for TCP, FTP, SMTP, HTTP... etc) 


Kafka EcoSystem Diagram:-- 
Kafka EcoSystem 


(bootstrap-server ) R & D Server 


Find Broker # 


1. 
Producer | #2 
brokerld 
a 


Message 
~a Í 
LT 
Multiple < 


Instance 


Kafka Cluster 


Execution Flow:-- 

=>Producer Application should get Message Broker details from R & D Server 
(zookeeper) known as bootstrap-server). 

=>Producer gets unique-id (Instanceld) of Message Broker server and sends message 
to Broker.Producer use KafkaTemplate<K, V> to send data to one Broker server. 
=>Message Broker will send this message to one or multiple consumers. 
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=>Producer sends data <k, V> format in Serialized (Converting to binary/Characters 
formats). Here K=Destination (Topic name) and V= Message. 


=>Every Message will be partitioned into Multiple parts in Topic (Destination) to avoid 
large data sending, by making into small and equal parts (some time size may vary). 
=>Broker reads all partitions data and creates its replica (Clone/Mirror obj) to send 
message to multiple consumers based on Topic and Group-Id. 

=>At Consumer side Deserialization must be applied on K, V to read data. Consumer 
should also be linked with bootstrap-server to know its broker. 


Cluster with one Broker 


Data i Message Broker GroupID 


Serialization Data 
Deserialization 


Producer 


(K, V) 
K= TopicName Message 
[Destination] Replica 
V=Message 
[MQ] 


=>Partitions are used to breakdown large message into multiple parts and send same 
to multiple brokers to. make data destination in parallel. 


Message Replica:-- It creates multiple copies to one message to publish one message 
to.multiple Consumers. 


Kafka Producer and Consumer Setup Details:-- 


=>For Producer Application we should provide details in application.properties 
(or .yml). 

-»Those are 

bootstrap-servers-localhost:9092 

key-serializer-StringSerializer 
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value-serializer=StringSerializer 


=>By using this Spring Boot creates instance of “KafkaTemplate<K, V>” then we can 


call send(k, v) method which will send data to Consumer. 


->Here : K=Topic Name, V= Data/Message 


=>For Consumer Application we should provide details in application.properties 


(or .yml) 

=>Those are 
bootstrap-servers=localhost:9092 
key-deserializer=StringDeserializer 
value-deserializer=StringDeserializer 
group-id=MyGroupld 


=>By using this Spring Boot configures the Consumer application, which must be 


implemented using : @KafkaListener(topics="—“, groupld="—" 


Kafka Download and Setup:-- 
Apache Kafka comes with Unix based software called as Scala 2.x 


=>Download link (https://kafka.apache.org/downloads) 

=>Choose one mirror=>Extract onced.tgz -> .tar) 

=>Extract one more time (star -> folder) 

=>Open folder and create --.bat file for bootstrap Server (Zookeeper). 


*** bat files In kafka to be created*** 
1>Server. bat 
=>Starts Kafka Server (Message Broker) 


.\bin\windows\zookeeper-server-start.bat .\config\zookeeper.properties 


2>cluster.bat 
=>Starts Zoopeer with Kafka Cluster design 
.\bin\windows\kafka-server-start.bat .\config\server.properties 


Coding Steps:-- 
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Step#1:- Choose spring apache kafka Dependency while Creating project (Which gives 
Integration of Spring with Kafka). 


groupld : com.app 
artifactld : SpringBootKafkaApp 
version : 1.0 


Kafka Dependency:-- 

«dependency» 
«groupld»org.springframework.kafka«/groupld» 
<artifactld>spring-kafka</artifactld> 

</dependency> 


#17. Folder Structure of Kafka:-- 
v $2. Spring-Boot-Kafka [boot] [devtools] 
v LÉI src/main/java 
v E com.app 
[J] SpringBootKafkaApp.java 
v ER com.app.consumer 
Consumers.java 
v E com.app.controller 
[J] KafkaRestController.java 
v HB com.app.producer 
ProducerService.java 
v E com.app.store 
MessageStorage.java 
2 src/main/resources 
LG META-INF 
& static 
(& templates 
Æ application.properties 
Y application.yml 
ØB src/test/java 
BA JRE System Library [JavaSE-1.8] 
m\ Maven Dependencies 
& src 
& target 
ba] HELP.md 
=) mvnw 
[E] mvnw.cmd 
[m] pom.xml 


Step#2:- add key= value pairs in application (.properties/ .yml) file. 
application.properties:-- 


server.port: 9988 
#Producer properties 
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my-app-topicname: sampletopic 

spring.kafka.producer.bootstrap-servers: localhost:9092 
spring.kafka.producer.key-serializer: 
org.apache.kafka.common.serialization.StringSerializer 
spring.kafka.producer.value-serializer: 
org.apache.kafka.common.serialization.StringSerializer 


onsumer pror 


spring.kafka.consumer.bootstrap-servers: localhost:9092 


spring.kafka.consumer.key-deserializer: 
org.apache.kafka.common.serialization.StringDeserializer 
spring.kafka.consumer.value-deserializer: 
org.apache.kafka.common.serialization.StringDeserializer 
spring.kafka.consumer.group-id: group-id 
properties.yml:-- 

server: 


port: 9988 
my: 
app: 
topicname: sampletopic 
spring: 
kafka: 
producer: 
bootstrap-servers: localhost;9092 
key-serializer: org.apache.kafka.common.serialization.StringSerializer 
value-serializeruorg.apache.kafka.common.serialization.StringSerializer 


consumef: 
boótstrap-servers: localhost:9092 
key-deserializer: org.apache.kafka.common.serialization.StringDeserializer 
value-deserializer: org.apache.kafka.common.serialization.StringDeserializer 
group-id: groupld 


Step#3:- Define MessageStorage class 

package com.app.store; 

import java.util.ArrayList; 

import java.util.List; 

import org.springframework.stereotype.Component; 
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(Component 
public class MessageStorage ( 
private List<String> list= new ArrayList<String>(); 


public void put(String message) I 

list.add(message); //Write the logic to store data in database 
} 
public String getAll() { 

return list.toString(); 


} 

Step#4:- Define Consumer class 

package com.app.consumer; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.kafka.annotation.KafkaListener; 
import org.springframework.stereotype.Component; 

import com.app.store.MessageStorage; 


@Component 
public class Consumer { 
@Autowired 
private MessageStoragesstorage; 


@KafkaListenen(topics="S{my.app.topicname}", groupld="groupld") 
public void.consume (String message) ( 
storage.put(message); 
}} 
Step#5:- Define Producer code 
package com.app.producer; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.beans.factory.annotation.Value; 
import org.springframework.kafka.core.KafkaTemplate; 
import org.springframework.stereotype.Component; 


@Component 
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public class Producer { 


@Value("S{my.app.topicname}") 


private String topic; 


@Autowired 
private KafkaTemplate<String, String> template; 


public void sendMessage(String message) { 
template.send(topic, message); 


} 

Step#6:- Define KafkaRestConstroller class 

package com.app.controller; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RequestParam; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.producer.Producer; 

import com.app.store.MessageStorage; 


@RestController 
public class KafkaRestGontroller { 


@Autowired 
private Producer producer; 


@Autowired 
private MessageStorage storage; 


@RequestMapping("/send") 
public String readinMessage(@RequestParam String message) 
{ 

producer.sendMessage(message); 

return "message sent!!"; 
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@RequestMapping("/view") 
public String viewMessage() { 
return storage.getAll(); 


Coding order:-- 

1. application. properties:-- 

2. MessageStorage.java 

3. ConsumerService.java 

4. ProducerRestConstroller.java 

5. KafkaRestController.java 

NOTE:-- Use KafkaTemplate «K, V» at producer application to sendymessage(V) to 
given Topic (K). 


NOTE:-- Use @KafkaListener (topics=”....”, groupldz"....") at consumer side to read 
message (V) using topic (K) with groupld(G). 


Obj 


Serialization JSON 


{ "key": val 
SS —— 
Deserialization 


"uM byte Stream 
Serialization 


— ede 


Deserialization 


Execution Orde:-- 

1>Start the Zookeeper Server 

2>Start kafks-server (Cluster) 

3>Start Application Starter class (Provider, Consumer) 
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#1:- Start the Zookeeper Server 


RR C:\Windows\System32\cmd.exe - .\bin\windows\zookeeper-server-start.bat | .\config\zookeeper.properties 


autopurge 


e Software Foundation\To 
f 1 


2 
commons -lang3 
c 


#2:-- Start the kafka-Server (Cluster) 


EA C\Windows\System32\cmd.exe - \bin\windows\kafka-server-start.bat configlserver.properties 


ation$) 


„nam 
Client 
Client e 


opalliance-r 
0.5.0.5 
0 


\Downloads\ 


31t:-- ***Run Starter class and enter URLs:-- 
1. http://localhost:9988/kafka/send?message-OK 
EE 
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2. http://localhost:9988/kafka/view 


ØP localhost:9988/kafka/send?mess: X ØP localhost:9988/kafka/view x + 
€ C 0 © localhost:9988/kafka/view 
M Gmail € YouTube ‘4A Online Courses - A... JD Online Tests - Onlin.. SØ VY 


[OK] 


12. Spring Boot with Apache Camel:-- 


Routing:-- It is a process of sending large data from One Application (Source) to 
another Application (Destination). 

=>A source/destination can be File System (.xml, .txt, .csv, .xlsx, .json,...etc), Database 
(Oracle DB, MySQL DB) or Message Queues using JMS (Active MQ) etc. 

=>Apache Camel is open Source and Light weight “Conditional based Routing Engine” 
which supports filtering and processing. It behaves like mediator software between 
multiple source and destination. 

=>Apache Camel is language independent software implemented in Java but also 
supports integration with different language like Hadoop, Bigdata, PHP, Python, & 


JavaScript... etc. 


=>Compared to Spring Batch Integration tool Apache camel is a light weight tool. 
=>Camel supports reading data from different sources even like HTTP, FTP, JMS 
protocols based. 
=>It supports data processing (convertions, calculations, like XML--->JSON, 
JSON--->Object, Object--->XML, and XML ---> EXCEL etc.s 
=>It has light weight engine, compared to spring Batch it is faster. 
=>Camel mainly supports 3 operations: 

a.>Routing :-- Data Transfer 

b.>Processing :-- Data Convertion 
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c.>Filtering:-- Conditional checking 


Integration 


(Apache Camel) App 


Route 
+ 


Filter 
+ 


Process 


Active MQ 
Kafka 
etc... 


=>Camel supports easy coding using “EIP” (Enterprise Integration Pattern). 


=>Format looks like : 


[source-details] 
.[filter-modes] 
.[processing] 
.[destination] 


Implementing Camel Routing in Spring boot:-- 


Step#1:- Create one Starter project with Apache Camel dependency. Or else add 


below mention dependency in pom.xml. 


#1:- In pomixml, we must add below dependency which supports Spring boot 


integration. 


«dependency» 
«groupld»org.apache.camel«/groupld» 
<artifactld>camel-spring-boot-starter</artifactld> 
<version>2.23.2</version> 

</dependency> 


pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
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«project xmins="http://maven.apache.org/POM/4.0.0" 


xmlIns:xsi="http://www. w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"> 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath /» <!-- lookup parent from repository --> 
«/parent» 
«groupld»com.app«/groupld» 
<artifactld>Spring-Cloud-Camel-EIP</artifactld> 
<version>1.0</version> 
<name>Spring-Cloud-Camel-EIP</name> 
<description>Demo project for CamelIntegration«/description» 


<properties> 
<java.version>1.8</java.versiön> 
</properties> 


<dependencies> 

«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter</artifactld> 

</dependency> 

<dependency> 
<groupld>org.apache.camel</groupld> 
<artifactld>camel-spring-boot-starter</artifactld> 
<version>2.23.2</version> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 

</dependency> 
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</dependencies> 


<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


Step#2:- Camel avoid main method (thread) execution control and run as independent 
while working with Spring boot, our starter class is main method. So we should add 
key=value in properties file as 


application.properties:-- 
camel.springboot.main-run-controller=true 


Step#3:- Define one RouteBuilderclass and configure details of routing, filtering and 
processing. 

=>To implement this we need to write one Router class using “RoutingBuilder (AC)” 
provided by Apache camel having one abstract method: configure() which contains 
coding format like: 


from (SourceLocation) 
.[filter] . [process]. 
.to (DestinationLocation) 


=>Here Location can be URL/Local File System DB, JMS (Message Queues)... etc. 
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org.apache.camel.builder 


* RouteBuilder 
* configure() : void 


* MyDataRoute 


Coding Steps:-- 
Step#1:- Create Spring Boot starter application with dependencies : Apache Camel 


Groupld : com.app 
Artifactld : Spring-Boot-Apache-Camel 


Version : 1.0 


418. Folder Structure of Spring Boot Integration with Apache Camel:-- 
v (3 Spring-Boot-Apache-Camel [boot] 
v [99 src/main/java 
v 84 com.app 
[Jå SpringCloudCamelEipApp.java 
v E com.app.router 
p MyFilesRouter.java 
(98. src/main/resources 
Æ application.properties 
2 src/test/java 
BA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
[w] HELP.md 
=) mvnw 
El mvnw.cmd 
[m] pom.xml 


Step#2:- open application.properties (.yml) and add main method-control key as true. 


application.properties:-- 
camel.springboot.main-run-controller=true 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 398 


Raghu Sir NareshlIT, Hyd 
application.yml:-- 


camel: 
springboot: 
main-run-controller: true 


Step#3:- Define Router class with EIP pattern with file transfer logic. 
package com.app.router; 

import org.apache.camel.builder.RouteBuilder; 

import org.springframework.stereotype.Component; 


@Component 
public class MyFilesRouter extends RouteBuilder { 
public void configure() throws Exception { 
//with static location 
from ("file:D:\\source").to("file:D:\\destination"); 


} 

Step#4:- Create two folder : Source andDestination in any Drive (“D: drive"). 
Step#5:- Start Application and place files in ^D:/source" which will be copied 
automatically into “D:/destination”. 

NOTE:--In source file .camel folder is created automatically which contains Copied file 
and in Destination folder only Filewill coped but no any folder will be created. 


Output Screen :-- 


Folder#1: Source Folder#2: Destination 


HI: 


Organize 
~ ^ || « Local Disk (D:) > Source > ) earch Source - v | Å « Local Disk (D:) > Destination 


vy Downloads ^ lame Jate modified Bil Desktop ^ Name 


£] Documents 
=) Pictures 
If? Suhubham (suhubham-pc 
| | Resume 
` New folder (3) 
[I Compressed 
|.) filter 
E Source 
|) Spring Boot 
@ OneDrive 
EE This PC 


tS Network 


>l 


4) Downloads 
=) Documents 
=) Pictures 
 Suhubham (suhubham-pc 
F Resume 
|. New folder (3) 
| | Compressed 
[1 filter 
| | Source 
` Spring Boot 
@ OneDrive 
E This PC 


Ch Network 
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1. EIP Patterns by Apache Camel:-- EIP stand for "Enterprise Integration Patterns" 
used to define short form code for. 

->Data Routing 

->Data Filtering 

->Data Processing 


#1:- from ("file:source") .to("file:destination"); 

=>It will copy files from source to destination by taking files in backup folder in source 
with name .camel. 

=>It supports even same file sending with new data (Operation to Override Program). 


#2:- from ("file:source?noop=true") .to("file:destination"); 
=>To avoid sendingsame files with different (Modified) data again-"No operation to 
override program" should set as true. 


#3:- from ("{{source}}").to("{{destination}}"); 

=>Here {{location}} indicates dynamic location,that is given as input passing using 
Properties/Yml files, System args, command line inputs etc. 

=>It means locations provided at runtime. For above example add below key in 
properties file. 


application.properties:-- 


camel.springboot.main-run-controller=true 
my.source-file:D://Seuree?hoop-true 
my.destination=tile:D;//Destination 


Example EIPs:-- 

H1>DynamicLocation:-- 

Location (source/destination) can be passed at runtime using properties/yml files, 
config server, system arguments... etc. 

=>To indicate Location (URL file System, DB, MQ...) comes at runtime use format: 
{{location}} 


Code changes:-- 
a. applictaion.properties:-- 
server.port=2344 
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camel.springboot.main-run-controller=true 
my.source=file:D://Source?noop=true 
my.destination=file:D://Destination 


b. Router class code 
from(“{{my.source}}”).to(“{{my.destination}}”); 


Ex:-- 

package com.app.router; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesRouter extends RouteBuilder { 
public void configure() throws Exception { 
//With Dynamic Location 
from("{{my.source}}").to("{{my.destination}}"); 


} 
#2 Data Processing Using Apache Camel:-- 
In realtime data will be converted or modified based on requirements. 
Like XML--->JSON, JSON--->Simple Text, XML--->CSV, CSV--->SQL Format etc.. 
i.e data converted from one format to another format which can be done using 3 
supporting interfaces. Those are: 


1>Processor (1) 2>Exchange (I) 3>Message (l) 


=>Apache Camel has provided “Processor (1)” defined in package org.apache.camel 
which has.only one abstract method (Functional Interface) i.e process (...). 
=>Processor (I) takes help of Exchange (I) to read In message and to set out message. 
=>Exchange depends on Message (1) which has message body (get/set method). 
=>Our files data is stored in Message (1) format. To read this data set, get methods are 
provided. 
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* Process (Exchange e) : void 


org.apache.camel 
O 


+ getBody (T) : T 
* setBody (obj) : void 


+ getin() : Message 
+ getOut () : Message 


#19. Folder Structure of Spring Boot Apache Camel-EIP:-- 
v ies Spring-Boot-Apache-Camel-EIP [boot] [devtools] 
v 0 src/main/java 
v E com.app 
[J] SpringBootApacheCamelEipApp.java 
v 88 com.app.route 
[J] MyFilesProcess.java 
v LÉI src/main/resources 

& static 

(& templates 

Æ application.properties 
CO. src/test/java 
BA JRE System Library [JavaSE-1.8] 
Sc, Maven Dependencies 
& src 
& target 
[€] HELP.md 
Ej mvnw 
[=E] mvnw.cmd 
[mi] pom.xml 


Process#1 Write inside Router (Impl) class:-- 
package com.app:route; 

import org.apache.camel.Exchange; 

import org.apache.camel.Message; 
import-org.apache.camel.Processor; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesProcess extends RouteBuilder { 


public void configure() throws Exception { 
from ("file:D:/Source").process(new Processor) 


{ 
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public void process (Exchange ex) throws Exception 
{ 
//#1 Read Input Message 
Message m = ex.getIn(); 
//#2 Read Body from message 
String body = m.getBody(String.class); 
//#3 do processing 
body ="modified ::"+body; 
//#4 Writer data to out message 
Message m2 = ex.getOut(); 
//#5 Set body (Data) to out message 
m2.setBody(body); 
} 
}) 
.to("file:D:/Destination?fileName=myFile. txt"); 
} 
} 
***Note:- Here fileName indicates new-name for modified message. It can also be 
passed at run time. 
=>fileName must be provided in-case of processor is used, else file generated with ID 
which has no extension details. 


Process#2 Using Lambda Expression## code:-- 
package com.app.route; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


("Component 
public class MyFilesProcess extends RouteBuilder ( 
public void configure() throws Exception 
{ 
from("file:D:/source") 
.process(ex->{ 
String body=ex.getin().getBody(String.class); 
body="New AA modified ::"+body; 
ex.getOut().setBody(body); 
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}) 


.to("file:D:/Destination?fileName=myFile.txt"); 


} 


Output Screen:-- 


~ M [| > ThisPC > Local Disk (D:) > Source Y Search Source ~ M > ThisPC > Local Disk (D:) > Destination 
=) Pictures ^ Name ^ Jate modified ype ^ Name 
ff? Suhubham (suhubham-pc T camel 6/1/2019 5:04 PN File fd |.) New folder (3) 
|. Resume i: | Compressed 
| New folder (3) ` filter 


myfile 


#3 Filters using Predicates:-- 

Predicate is a type expression which returns either true or false based on condition 
checking. Predicate is a Boolean expression after executing a task. 

=>If true next level steps are executed else false execution stopped here only. 


org.apache.camel 


* matches (Exchange) : boolean 


-»ValueBuilder (C) is used to execute required Predicates, using method: contains(), 
startWith(), isNull(), «etc. 

=>We can get ValueBuilder (C) object using methods body(), header(). 

=>header() indicates checking on file name, extension, location ... etc. 
=>body()sindicates file data/ content check 


Exit1:- filename having word sample 

package com.app.route; 

import org.apache.camel.Exchange; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


(Component 
public class MyFilesProcess extends RouteBuilder ( 
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public void configure() throws Exception 1 
from("file:D:/Source").filter(header(Exchange.FILE NAME) 
.contains("sample")) 

.to("file:D:/Destination"); 
} 


} 


Output:-- 

CET 

"me Home Share Vie 
"E 


Pinto Quick Copy Paste 
access le] 
Clipboard Organize e en | Organize 
ce > ^ | « Local Disk (D:) > Source Q Search Source i < v 4 || Local Disk (D:) > Destination 


=) Pictures * ^ Name Ñ Jate modifie || Resume ^ Name 

f? Suhubham (suhubham-pc » 6/1/2019 7:20 PM ` ` New folder (3) e @ sample 
| Resume Å || Compressed 

mag få 


Ex#2:- File body starts with word java 

package com.app.route; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesProcess extends RouteBuilder 
{ 
public void configure() throws Exception { 
from("file:D:/soürce") 
filter(body(jsstartsWith("java")) 
.to("file:D:/destination"); 


} 

Output Screen file contents:-- 
EI 
File Edit Format View Help 

java Is a Programing Language. 


Conditional based Routing [Choose —when-otherwise]:-- 
-»Apache camel supports data routing based on predicates (Type expression) which 
support verify conditions. 
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=>A predicate is a Boolean expression after executing a task. 


=>To verify inputs files use methods header() and body() given by RouteBuilder. 
-»Here header () is usd to verify file details like "filename", extension, filesize, ... etc. 
=>Here body () is used to verify file data like "fileContains", startWith, endWith ... etc. 
=>To read message (head + body) camel provides Exchange object. 

-»To Handle switch-case concept for data routing use choose-when-other. 


org.apache.camel 


+ matches (Exchage) : boolean 


org.apache.camel.builder (C) 
* ValueBuilder 


=>By using ValueBuilder (C) we.can do filter() and choice() based predicates execution. 


a. filter:-- This is used to check one given boolean expression if true execute next step, 
else does nothing. 


RouteBuilder Impl Class for.Filter:-- 

Example#1:-- 

package com.app.route; 

import org.apache.camel.Exchange; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesProces extends RouteBuilder { 
public void configure() throws Exception { 


from("file:D:/Source") 
filter(header(Exchange.FILE NAME) 
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//.startsWith("Employee") 
//.endsWith("-data.xml") 
.contains("employee")) 
.to("file:D:/Destination"); 


} 

Example#2:-- 

package com.app.route; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesProces extends RouteBuilder { 
public void configure() throws Exception { 
from("file:D:/Source") 
filter(body().startsWith("Hellø")) 
.to("file:D:/Destination"); 


} 


b. choice():-- This is used to execute multiple condition checks in a order, It behaves 


like switch-case concept. 


=>We can provide multiple when() with predicates even with process(..). Finally 


otherwise() is executed if all conditions are fail. 

Format looks like:-- 

from("source" 
.choice() 
.when(condition#1).to("destinatation#1") 
-when(“condition#2).to("destinatation#2") 


otherwise().to("destinatation#n") 
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#20. Folder Structure of ConditionalBased Routing:-- 
v Ù Spring-Boot-Apache-Camel-EIP-ConditionalBasedRouting [boot] [devtools] 

v (® src/main/java 


v E com.app 
[å SpringBootApacheCamelEIPConditionalBasedApp.java 
v Å com.app.route 
D? MyFilesRouting.java 
2 src/main/resources 
LG META-INF 
Æ application.properties 
@ src/test/java 
mA JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 
& src 
& target 
HELP.md 
=) mvnw 
21 mvnw.cmd 
[v] pom.xml 


#1 Starter class (SpringBootApacheCamelEIPConditionalBasedApp):-- 
package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootApacheCamelEIPConditionalBasedApp I 


public static void main(String[] args) 

{ 

SpringApplication.run(SpringBootApacheCamelEIPConditionalBasedApp.class, args); 
System.out.printin("Spring Boot Camel Executed :"); 


} 
#2 MyFilesRouting.java:-- 


package com.app.route; 
import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


@Component 
public class MyFilesRouting extends RouteBuilder { 
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(9 Override 

public void configure() throws Exception { 
from("file:D:/Source") 
.choice() 
.when(body().startsWith("java")).to("file:D:/Destination?fileName=a.txt") 
.when(body().startsWith("xml")).to("file:D:/Destination?fileName=b.txt") 
.When(body().startsWith("json")).to("file:D:/Destination?fileNamezc.txt") 
.otherwise().to("file:D:/Destination?fileNamezd.txt"); 


) 
Input file contains:-- 
#1 If file body contains start with java then create a new file a.txt in destination. 
Where as body contain is case sensitive. 
Å Sample - Notepad 
File Edit Format View Help 
java Is a Programing Language. 


#2 If file body contains start with xml then create a new file b.txt in destination. Where 
as body contain is case sensitive. 

E Sample) - Notepad 

File Edit Format View Help 

xml is a global data format. 


#3 If file body contains start with json then create a new file c.txt in destination. 
Where as body contain is case sensitive. 

(Å Sample? - Notepad 

File Edit Format View Help 

json is a global data format. 
#4 If file body contains is not start with java, xml, json then create a new file d.txt in 
destination. 

^1] Sample3 - Notepad 

File Edit Format View Help 


Raja is a Good Boy. 


Output Screen:-- 
Source File:-- Destination File:-- 
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TUE TT 


^ e Local Disk (D:) > 


| Resume 


|) New folder (3) 


| Spring Boot | Spring Boot 


2. Apache Camel Intergradations with Active MQ :-- 
=>Camel supports read/write data from MQ source using EIP patterns and.MQ Broker. 
=>Patterns used to communicate with MQ using camel is : jms«type»:«destinatation» 
=>Here type can be queue or topic. To use this we need to define protocol with prefix 
“jms”, given as 
Example : 1.» jms:queue:info (queue Name) 

2.» jms:topic:news (topic Name) 


=>For this coding along with ActiveMQ and-Camel Dependencies we should add 
ActiveMQ-pool and camel-jms integration dependencies. 


Step#2:- Create project and add below dependencies in pom.xml file 
«dependency» 
«groupld»org.apache.activemq«/groupld» 
<artifactld>activemq-pool</artifactld> 
</dependency> 
<dependency> 
<groupld>org.apache.camel</groupld> 
<artifactld>camel-jms</artifactld> 
<version>2.24.0</version> 
</dependency> 


#21. Folder Structure of Apache Camel Intergradations with ActiveMQ:-- 
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v ig Spring-Boot-Apache-Camel-Integrationwith-ActiveMQ [boot] [devtools] 
v @ src/main/java 


v få com.app 
[J] SpringBootApacheCamellntegrationwithActiveMqApplication.java 


v HB com.app.router 
[J] MyMqfileRouter.java 
v © src/main/resources 

(& static 

(& templates 

JP application.properties 
ØP src/test/java 
mA JRE System Library [jdk1.8.0 171] 
mi Maven Dependencies 
B. target/generated-sources/annotations 
§® target/generated-test-sources/test-annotations 
& src 
& target 
pg] HELP.md 
Ej mvnw 
[E] mvnw.cmd 
[m] pom.xml 


Step#3:- Provide camel and ActiveMQ properties 


application.properties 
camel.springboot.main-run-controller=true 
spring.activemq.broker-url-tcp://localhost:61616 
spring.activemq.user=admin 
spring.activemq.password=admin 


Step#4:- Define Routers 

package com:app.router; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


(Component 
public class MyMgFileRouter extends RouteBuilder I 


(9 Override 
public void configure() throws Exception 1 
//1. Sending file Data from Source to Message Queue 
/* from("file:D:/Source ?fileName=mydata.txt") .to("jms:queue:outdata"); */ 
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//2. Sending Data from MessageQueue to Destination folder 
from("jms:queue:indata") 
.to("file:D:/Destination?fileName=mydata.txt"); 


} 


Execution order:-- 
. Run ActiveMQ 
. Run Starter class 
. Create queue “abc” 
. Click on send to link 
. Enter message and send button 
Open file and view data 


Step#5:- Run starter class and start ActiveMQ using bat 

Step#6:- Login to MQ (http://localhost:8161/admin) 

=>Click on menu Queue. 

=>Enter Queue name and click create [2. queues : outdata, indata] 


#1:- Sending data from file to MessageQueue:-- 
=>Goto Specified file location like(D:/Source) and copy any file or keep any file befor 
starting Spring starter class. 


EF) MI R) > | Source 
me Home Share View 


Move to 3X Delete ~ ; Hi vv 
y | Select none 


Pinto Ouick Copy : Copy to Rename New Properties 
access H SC "`" folder - € EFE Invert selection 


Clipboard Organize New Open Select 
v^ > This PC > Local Disk (D:) > Source Search Source 


I Desktop a Name l Date modified 


Z. Downloads v | | camel 9/25/2019 11:03 AM 


72 Documents 


NOTE:-- If you keep any file before, after sending it will be automatically converted to 
" camel" folder. 
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#2:- Screen for send data from MessageQueue to Destination:-- 

€ C Q 0 kxalhost 

M Gns @ vestube YA Online stet- Å 3 Online Tests WT e WV "nena svatpon: E Hå 


-ActiveMQ 


Home | Queves | Topics | Subscribers | Connections | Network | Scheduled | Send 


Queue Namel indata | Create | Queue Name Filter 
| 


u2 #3 


Queues: 


Name Number Of Pending 
t Messages 


=>Click on “send To” option on “indata” queue, Enter message and press send. 
=>File will be copied to destination folder. 


€ Cf © localhost8161/admin/send.jsp?)MSDestination- indata&JMSDestinationType-queue 


M Gmail 3 YouTube 4A Online Courses-A.. Jý Online Tests - Onlin.. @ YW Tutorials -Javatpoint M Youth4work: Assess... 


ActiveMQ 


Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send 


Send a JMS Message 
Message Header 


Destination indata Queue or Topic 

Correlation ID Persistent Delivery 

Reply To Priority 

Type Time to live 

Message Group Message Group Sequence Number 

delay(ms) Time(ms) to wait before scheduling again 

Number of repeats Use a CRON string for scheduling 

Number of messages to send 1 Header to store the counter JMSXMessageCounter 


| Send || Reset | 
Message body 


Hello How are...? 


#5 Enter Some Message 


=>Goto inside D:/Destinatation folder and see the output 
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3. ApacheCamel Integration with JDBC:-- 


Camel supports reading data or writing data using JDBC took any database like 
MySQL, POSTGRES, H2, ORACLE etc... for this we need to provide dataSource Object as 
input to Camel. 
=>Here DataSource is an Interface defined in Javax.sql package we need to configure 
its implementation class object. 


=>By using one dataSource and SQL query we can fetch data from Database table. 
->It will be converted to List<Map<String, Object>> [K=Key=String type, 

V=Value=Object Type]. 

=>ResultSet data is converted to List<Map> format by Camel internally, example. 


List<Map<String, Object>> 


2 


Venkat 


: 
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Ex#1: Camel SQL-MQ Integration 
22. Folder Structure of Camel JDBC (SQL)-MQ :-- 


v iS ApacheCamellntegrationWithJDBC [boot] [devtools] 
v 2 src/main/java 
v få com.app 
[3] ApacheCamelintegrationWithJdbc1Application.java 
v HB com.app.config 
[J] AppConfig.java 
v H com.app.route 
[3] MyBuilder.java 
v LÉI src/main/resources 
Æ application.properties 
ØB src/test/java 
mA JRE System Library [JavaSE-1.8] 
må Maven Dependencies 
& src 
& target 
pg] HELP.md 
[i mvnw 
[E] mvnw.cmd 


[m] pom.xml 


Step#1:- Create project using Apache Camel, Apache ActiveMQ, MySQL connector. 


Step#2:- Add Extra MQ Dependencies and camel-jdbc, spring-jdbc, 
mysqlversion/Oracle based. 


pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
<project xmIns="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi= “http://www. w3.org/2001/XMLSchema-instance" 
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 
https://maven.apache.org/xsd/maven-4.0.0.xsd"> 
<modelVersion>4.0.0</modelVersion> 
«parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.7.RELEASE</version> 
<relativePath /> <!-- lookup parent from repository --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>Apache-Camel-Integration-JDBC</artifactld> 
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«version» 1.0«/version» 
«name»ApacheCamellntegrationWithJDBC1«/name» 
«description» Camel Integration with JDBC App</description> 


«properties» 
<java.version>1.8</java.version> 
</properties> 


<dependencies> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-activema</artifactld> 

</dependency> 

<dependency> 
<groupld>org.apache.camel</groupld> 
<artifactld>camel-spring*boot-starter</artifactld> 
<version>2.24.0</versioa> 

</dependency> 

<dependency> 
<groupld>org.åpache.camel</groupld> 
<artifactld>camel*jdbc</artifactld> 
<version>2240</Version> 

</dependency> 

«dependency» 
«groupld»org.apache.camel«/groupld» 
<årtifactld>camel-jms</artifactld> 
<version>2.24.0</version> 

</dependency> 

<dependency> 
<groupld>org.apache.activemq</groupld> 
<artifactld>activemq-pool</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework</groupld> 
<artifactld>spring-jdbc</artifactld> 

</dependency> 
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«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
<optional>true</optional> 

</dependency> 


<dependency> 
<groupld>com.oracle</groupld> 
<artifactld>ojdbc6</artifactld> 
<version>11.2.0</version> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 

</dependency> 

</dependencies> 


<build> 
<plugins> 
<plugin> 
«groupld»org.springframework.boot«/groupld» 
<arftifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</Broject> 


Step#3:- Starter class 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class ApacheCamellntegrationWithJdbciApplication I 
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public static void main(String[] args) ( 


SpringApplication.run(ApacheCamellntegrationWithJdbc1Application.class, args); 
System.out.printin("Starter class Executed..:"); 
} 

} 

Step#4:- Define one DataSource Object to connect with Database. 

package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 

import org.springframework.jdbc.datasource. DriverManagerDataSource; 


@Configuration 
public class AppConfig { 


@Bean 

public DriverManagerDataSource dsObj() { 
DriverManagerDataSource d = new DriverManagerDataSource(); 
d.setDriverClassName("oracle.jdbe.driver.OracleDriver"); 
d.setUrl("jdbc:oracle:thin:@localhost:1521:xe"); 
d.setUsername("system"); 
d.setPassword("system"); 
return d; 


) 

Step#5:- Define One RouteBuilder class with logic 
package com.app.route; 

import org.apache.camel.builder.RouteBuilder; 
import org.springframework.stereotype.Component; 


(Component 
public class MyBuilder extends RouteBuilder ( 


public void configure() throws Exception { 
from("timer:timer1?repeatCount=1&period=10s") 
.setBody(constant("select * from emptab")) 
.to("jdbc:dataSource") 
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.process(ex-» { 
Object obzex.getln().getBody(); 
System.out.println(ob.toString()); 
ex.getOut().setBody(ob.toString()); 
}) 


.to("jms:queue:two"); 


application.properties:-- 
camel.springboot.main-run-controller=true 
spring.activemq.broker-url=tcp://localhost:61616 
spring.activemq.user=admin 
spring.activemq.password=admin 


Execution Order:-- 

H1:-- Create table and insert data. 

#2:-- Run ActiveMQ 

#3:-- Run Starter class of Project. 

#4:-- Goto ActiveMQ (http://localhost:8161/admin), Click on Queue to see the details. 


MM localhost: Queues x T 


Ke Q CO OQ. localhost:8161/admin/queues.jsp 


M Gmail G9 YouTube 4A Online Courses - A... N Online Tests -Onlin.. @ V Tutorials - Javatpoint Youth4work: Assess... Testpotcom | Free.. Ei (3) Facebook 


C iveMQ 
Activ - ws «3 


Home | Queues | Topics | Subscribers | Connections | Network | Scheduled | Send 


Create | Queue Name Filter 


Queues: 
Name Number Of Pending Messages Number Of Consumers Messages Enqueued ^ Messages Dequeued Views 


rowse Active Consu: 
indata 2 0 2 0 Active Producers 
m 


Kwa la 


NOTE:-- 
=>use protocol “timer://...” which takes input like repeatCount (no. of iterations) and 
period (time gap) in mill sec. 
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Example:-- 


from("timer:timer1?repeatCount=1&period=10s") 
.setBody(constant("select * from emptab")) 
.to("jdbc:dataSource") 


Q>SQL V/s JDBC in Camel? 
=>Sql Uses Iterator to fetch data from List<Map> and returns Object by Object where 
as JDBC gets data in List<Map> returns same to next step. 


#1:-timer://anyName?period=1000 

->It is repeated for every 1Sec 
#2:-timer://anyName?period=10s 

->It is repeated for every 10Sec 
#3:-timer://anyName?repeatCount=4&period=10m 
->It is executed for every 10 minutes and 4 timesronly 


Task#1:-- Use sql: insert fetch data from MQ 
Task#2:-- use jdbc: select read List«Map» convert to csv file format. 
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13. Open Authorization (OAuth 2.x):-- 


A & A= Authentication and Authorization 
=>It is a process of secure one application user data. Here, 

->Authentication means “IDENTITY OF USER”, like username, password, otp ...etc. 
=>Authorization means “ROLE OF USER” what you can do? Like ADMIN ROLE, END 
USER, EMPLOYEE ROLE... (It is like permissions/grant). 


OAuth 2.x:-- It is standard and framework which provides 3 party security services to 
client application which are registered, on behalf of end user. 


3rd party Server 
(OAuth 2.x) 


Bookmy Show 
(facebook) #5 


#1 


Client Application 


1.>Browser making request to client Application. 

2.>Client asking permission to third party. 

3.>Third party Application asking confirmation (Grant) to end user. 
4.>User confirmation. 

5.»Data shared from 3 party Application to Client App. 

6.»Client gives response to end user. 


=>These3™ party Applications are also called as “Authorization and Resource Servers" 
->Authorization and Resource Server examples are:- Google, Facebook, Githb, 
Twitter, Linkedin ... etc. 
->Example client Applications that are using OAuth2 ares BookMyshow, redbus, 
yatra, makemytrip, avast, zomato.. etc. 
=>OAuth 2.x standard is widely used in small/medium scale/daily used, business 
application. 
=>OAuth2 Provide SSO (Single Sign on) for multiple applications acting as a one Service, 
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=>***QAuth2 may not be used for high level and Large scale applications (Ex:- Banking 
Creditcard, Stock Market, finance... etc). These Spring Security ORM is used mostly. 


#1:-- Client Register with Authorization Server 
Ex: BookMyShow---Register-with--->Facebook Server 


=>Here, every Client Application needs to be register with AuthorizationServers First. 
=>Client Application gets clientld and clientSecret (like Password) on Successful 
register at AuthorizationServer. 

=>This is like one time setup between Client Application and Authorization Server. 


11. Register Client Application with Authorization Server. 


OurApp Authorization Server 
Request Client 


BookMyshow NN Developers.facebook.com 


Clientld, Secret 
Client 


#2:- End User must be Register with Resource Server:-- 

=>User must be register and Login with 3'* party Resource Servers (Like facebook.com). 
=>User need to provide profile information, basic data, comments, posts, photos... etc. 
=>User Id and password will never be shared with Client Application. Only Users Public 
and General information isshared.with Client Application. 


Resource Server 


facebook com 


Register, Login, 

provide profile info, 
End User email, mobile no, 

post, comment... etc 
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Request Work flow of OAuth2:-- 


BookMyshow = Facebook 


#1 Request Clientld, Secret, Grant 


Authorization 
Ap Il ë 


Server 
#5 Acess Token 


#6 Request + Token Resource 


#8 Response #7 Read Secure Data male 


End User 3rd Party App 


1. End user makes request using browser to client application (BookMyshow) request 
for "verify using 3 party service" ex: Facebook, Google... etc. 
2. Client Application will ask for Grant from end user, which confirms that access user 
data. 
3. End user has to provide Grant (Permission) to access data. 
4. Client makes request to Authorization server-using Clientld, secret, user grant. 
5. Auth server verifies details and. goes to token Management process. 
=A unique number is generated, called as Token which works for User+Client 
combination. 
6. Now, client application. makes request to resource Server using Access Token. 
7. Resource server returns end-üser secure data to client. 
8. Finally, Client App process the end user request and gives response. 


OneTime setüp for OAuth2:-- 
Step#1:- Choose any one (or more) 3 party "Authorization 8 Resource Server”. 
Ex:-- facebook, Google cloud platform (GCP) Github, Linkedin, Twitter... etc. 


Stepit2:- Here choosing Facebook as 3 party server for open Authorization link is: 
https://developers.facebook.com 


Step#3:- Define one new (client) Application in FB Authorization server which 
generates Clientld (Appld) and secrete (App Secret) 

-»Goto facebook developer page 

-»Click on top right corner "My Apps" 
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G à R https//developers.facebook.com *» 90 e 


D Online Tests - Onlin. utorials -Javatpoint Ml Youth4work: Assess estpot.com | Free (3) Facebook 9 Hello Python! | Pyth 


Products More Y My Apps Y Q 


Facebook for Developers 


Empowering creators, 
developers, and businesses 
to build for the future. 


Explore Products 


=>Choose “Add New App”. 


ca fa https://developers.facebook.com 


ebook for developers Products Docs More ¥ My Apps Y Q 


Facebook Developer Conference 


That's a wrap for I 
Watch the keynot 
sessions on deme 


-»Provide Display name (ex: SpringCloudTestApp) and email id : 
udaykumar0023(9 gmail.com. 


eh 


CO à n 


Create a New App ID 


ators, 
businesses 
uture. 
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-»Click on "Create App ID" 

-»Complete Security verification 

-»Click on "Dashboard" 

-»Click on "facebook Login" setup button 
=>Click on "Settings" >>Basic 


€ > Q ( à https//developers.facebook.com/a 3043 202/dashboard/ *» 90 D 0 


M Gmail 9 YouTube (A Online Courses - A... N Online Tests - Onlin. e V Tutorials - Javatpoint Z Youth4work: Assess.. a Testpot.com | Free.. n (3)Facebook (9 Hello Python! | Pyth... » 


facebook for developers Docs Tools. — Support My Apps a 3 


SpringCloudTestApp ` e APP ID: 1304393836394202 Status: In Development WA View Analytics e Help 


#1 " 3 
Looking for something else? 
There are many more integration possibilities that we can help you with. 


Settings 


asic #3 
My Products 


Advanced 


Fy) Roles #2 
Å Alerts 


@ App Review G 
a Facebook Login 
Facebook Login 


The world's number one social login product 


= Activity Log 


=>Basic Appld (Clientld) and App Secret (ClientSecret). 


€ > C () à https//developersfacebook.com/apps gs/basic/ * eo Bi 


M Gmail @ YouTube 4A Online Courses - A.. Pý Online Tests - Onlin.. @ V Tutorials - Javatpoint Œ Youth4work: Assess.. føl Testpotcom | Free... n (3) Facebook © Hello Python! | Pyth.. > 


facebook for developers rs ` e ` sen ` wa d 


SpringCloudTestApp APP ID: 1304393836394202 Status: In Development ^^ View Analytics e Help 


#2 
B Dashboard 


S 
D Settings App ID App Secret 


Ss 1304393836394202 a7b20d9d68986953a2 1b9a1e951ad29c 
asic 


Advanced Display Name Namespace 


Fy) Roles SpringCloudTestApp 


Å Alerts 


@ App Review ER Contact Email 


udaykumar0023@gmail.com 


PRODUCTS (+ 
Privacy Policy URL Terms of Service URL 


Facebook Login 
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Step#4:- Create one SpringBoot app with dependencies “Security” & “Cloud OAuth2”. 


<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-security</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-oauth2</artifactld> 

</dependency> 


#23. Folder Structure of OAuth2 Application:-- 
v 5 Spring-Boot-OAuth2-App [boot] 
v UI src/main/java 
v Hä com.app 
[Jå SpringCloudOAuth2AppApp.java 
v EH com.app.config 
på SecurityConfig.java 
v EH com.app.controller 
[Jå UserRestController.java 
v (BB src/main/resources 
v & static 
index.html 
Æ application.yml 
(9& src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
(£g src 
& target 
[w] HELP.md 
B mvnw 
E mvnw.cmd 
wi pom.xml 


pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
<projectxmins="http://maven.apache.org/POM/4.0.0" 
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
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«version»2.1.1.RELEASE«/version» 
«relativePath/» <!-- lookup parent from repository --> 
«/parent» 
<groupld>com.app</groupld> 
<artifactld>Spring-Cloud-OAuth2-App</artifactld> 
<version>1.0</version> 
<name>Spring-Cloud-OAuth2-App</name> 
<description>Spring Cloud OAuth2 Implementation</description> 
<properties> 
<java.version>1.8</java.version> 
<spring-cloud.version>Greenwich.SR1</spring-cloud.version> 
</properties> 
<dependencies> 
<dependency> 
<groupld>org.springframework:boot</groupld> 
<artifactld>spring-boot-starter-security</artifactld> 
</dependency> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-o0auth2</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 
</dependency> 
<dependency> 
<groupld>org.springframework.security</groupld> 
<artifactld>spring-security-test</artifactld> 
<scope>test</scope> 
</dependency> 
</dependencies> 
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«dependencyManagement» 
«dependencies» 

«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 

</dependency> 

</dependencies> 
</dependencyManagement> 
<build> 

<plugins> 

<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring*boot-maven-plugin</artifactld> 

</plugin> 

</plugins> 
</build> 
</project> 


Step#5:- Create application.properties / application.yml file using below key value 
pairs. 

application.properties:-- 

server.port: 9898 

HAuth Serverdetails 

security.oauth2.client.clientld: 1304393836394202 
security.oauth2.client.clientSecret: a7b20d9d68986953a21b9a1e951ad29c 
security.oauth2.client.accessTokenUri: 
https://graph.facebook.com/oauth/access token 
security.oauth2.client.userAuthorizationUri: https://www.facebook.com/dialog/oauth 
security.oauth2.client.tokenName: oauth token 
security.oauth2.client.authenticationScheme: query 
security.oauth2.client.clientAuthenticationScheme: form 

HResource Server details 

security.oauth2.resource.userlnfoUri: https://graph.facebook.com/me 
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application.yml:-- 
server: 
port: 9898 
security: 
oauth2: 
HAuth Server details 
client: 
clientid : 1304393836394202 
clientSecret ` a7b20d9d68986953a21b9a1e951ad29c 
accessTokenUri : https://graph.facebook.com/oauth/accessgtoken 
userAuthorizationUri : https://www.facebook.com/dialog/oauth 
tokenName: oauth token 
authenticationScheme: query 
clientAuthenticationScheme : form 


HResource Server details 
resource: 


userInfoUri: https://graph.facebook.com/me 


Request Execution flow :-- 


Client App Request for Grant 


Provide Grant (code 


Clientld, Secret, code Authorization 
Server 


Provide Grant 
(Access Token) 


Request for Resource Resource 
(Acc Token) Server 


Response (User Data) 
[J SON/XML/Text] 
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NOTE:-- Applnit is provided by Boot, no need to write. 


Components Involved : ClientApp, User(Browser), Auth Server (with Token Generator 
and Resource Server (User data in XML/JSON). 


Step#6:- Define SecurityConfig class (Securitylnit is not required, Handled by spring 
Boot only). 

=>Here Authentication Details not required configuring as we are using 3 party 
security services. 

-»|n Authorization config specify which URLs needs type "Every One Access" 
[PermitAll]. 


SecurityConfig.java:-- 

package com.app.config; 

import org.springframework.boot.autoconfigure.security.oauth2.client. 
EnableOAuth2Sso; 

import org.springframework.context.annotation.Configuration; 

import org.springframework.security.config.annotation.web.builders.HttpSecurity; 
import org.springframework.security.config.annotation.web.configuration. 
WebSecurityConfigurerAdapter; 


@Configuration 

@EnableOAuth2Sso 

public class SecurityConfig extends WebSecurityConfigurerAdapter 

{ 

protected void configure(HttpSecurity http) throws Exception { 

http:authorizeRequests() 
.antMatchers("/","/login").permitAIl() 
.anyRequest().authenticated(); 


) 

Step#7:- Define RestController for User (or Any) 

package com.app.controller; 

import java.security.Principal; 

import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
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(ØRestController 


public class UserRestController ( 


@RequestMapping("/user") 
public Principal showUser(Principal p) 
{ 
return p; 

} 
@RequestMapping("/home") 

public String showData() 

{ 


return "Hello"; 


Step#8:- Define one UI Page 
ex:-- index.html under src/main/resource, in static folder 


Index.html:-- 

<html> 

<body> 

<h1>Welcome to Login Page</h1> 
<a href="user">Facebook</a> 
<hr/> 

«form action="4"method="post"> 
User: <input type="text"> 

Pwd : <input type="password"> 
<input type="submit"> 

</form> 

</body> 

</html> 


Step#9:- Run application and Enter URL http://localhost:9898 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 431 


[Raghu Sir] [NareshIT, Hyd] 


Step#10:- Click on facebook (#1 Process) Link and accept name (or) enter details or 


Else follow Second Process. 


€ > C NO localhost:9898 


M Gmail 9 YouTube 4A Online Courses - A... 


Welcome to Login Page 
#1 Process 


User : udaykumar0023@gmail.cor Pwd ` «e || Submit | #2 Process 


Z Testpot.com | Free... 


JW Online Tests - Onlin.. @ v Tutorials - Javatpoint Z Youth4work: Assess... 


=>Click on Login if you have Facebook account else Click on SigmUp Button. 


@ https://www.facebook.com/login.php?skip_api_login=1&api_key=1304393836394202&kid_directed_site=O&app_id=1304393836394202&signed_next=1&.. Ov yr 


€ ca 
D Testpotcom | Free... D (3) Facebook 9 Hello Python! | Pyth... 


M Gmail @ YouTube 4A Online Courses - A.. DM Online Tests - Onlin.. @ y Tutorials -Javatpoint Mj Youth4work: Assess... 
facebook =s 


Log in to Facebook 


udaykumar0023@gmail.com 


Forgotten account? - Sign up for Facebook 


Not now 


Task :-- Google Cloud Console 
-»Create app and get Clientld, Secret. 
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14. Pivotal Cloud Foundry (PCF) :-- 


Spring Boot PCF deployment:-- 

Pivotal Cloud Foundry is a Cloud Deployment Server provides service to Spring 
Boot and Microservices Applications mainly with all kinds of Environment setup like 
Databases, server, log tracers etc. 


HPCF Account Setup# 
Step#1:- Goto https://login.run.pivotal.io/login And click on "Create Account”. 


Pivotal 


Step#2:- Enter details like name, email, password and conform password & Click on 
Sign Up. 


Q (Y 8 htps//accountrun pivotal.io/z/uaa/sign Ge Ox 90 8 


@ YouTube 4A Online Courses-A... Jý Online Tests - Onlin... SØ Y Tutorials -Javatpoint [JJ Youth4work: Assess... f Testpotcom|Free.. FJ (3) Facebook © Hello Python! | Pyth.. 


Pivotal 
Create your Pivotal Account 
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Step#3:- Goto Email Account and verify PCF link 


H https;//mail.google.com/mail/u/0/*inbox/FMfcgxwCgVcWhDtrl nbcdJCjKHwCtXvh x 9 Q 


be 4A Online Courses - A.. NM Online Tests -Onlin.. @ y Tutorials - Javatpoint @ Youth4work: Assess... ff Testpot.com | Free... Ted (3) Facebook © Hello Python! | Pyth... 


Pivotal Account Verification ^ Inbox x 


no-reply@run.pivotal.io 1:01 AM (0 minutes ago) y 
tome v 


Pivotal 


Your email address was used to create an account with Pivotal and 
requires verification. 


Verify your email address 


Step#4:- Login to PCF account (Above URL) 


R https://login.run.pivotal.io/login?success-verify success Ke 


be 4A Online Courses - Å... Ki Online Tests - Onlin.. SØ y Tutorials -Javatpoint [JJ Youth4work: Assess.. f Testpot.com | Free... Ei (3) Facebook © Hello Python! | Pyth... 


Pivotal. 


Sign in to continue 


Verification successful. Login to access your account. 


udaykumar0023@gmail.com 


=>After login Click on “pivotal web service” 


Step#5:- Provide initial details like 
=>Company name 
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G Pivotal Web Services x + 


€ Ct R hittps://console.run.pivotal.io/pws/users/new 
M Gmail @ YouTube 4A Online Courses - A... b. Online Tests -Onlin.. SØ V Tutorials - Javatpoint Youth4work: Assess... fi 


QI Pivotal Web Services 


Sign Up for your free trial 


Welcome to Pivotal Web Services! Complete these steps to access your account. 


Username 


udaykumar0023@gmail.com 


* Company 


org.verizon 


*! | have read and agree to the Terms of Service for Pivotal Web Services 


Next: Claim Your Trial 


=>Enter Mobile number and verify 


Q Pivotal Web Services x + 
é Q (y â https;//console.run.pivotalio/pws/sign up/verification code/new 
M Gmail G9 YouTube 4A Online Courses - A.. — 9 Online Tests - Onlin.. @ V Tutorials - Javatpoint Youthdwork: Assess.. f Testpotcom|F 


& Pivotal Web Services 


Create a New Org 


Claim Your Free Trial 


3 - n nun : Your number is only used for claiming your free trial, 
We require SMS or voice call verification for claiming free trials. Please m sy 


1 3 P and will never be distributed to third-parties or used 
select which method you prefer and you will receive your code 


: for marketing purposes. 
momentarily. EDO. 


Users are limited to one free trial org per user 
Verification Method * : å 
KS bark talons account. If you have any issues or questions, please 


support@run.pivotal.io. 
SMS contact support@run.pivotal.io 


Country * 


India 


Mobile Number * 


9092576623 
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=>Enter OTP which is send on give Mobile 


© Pivotal Web Services x + 


€ > Q (y à https//console.run.pivotal.io/pws/sic 
M Gmail 939 YouTube 4A Online Courses - A... Ki Online Tests - Onlin... MØ Testpotcom | Free. 


Gi Pivotal Web Services 


Since you have entered a phone number located in India, you may experience difficulty receiving a confirmation SMS or may not receive them at all 


The Indian government has placed certain restrictions that may impact the delivery of SMS. These restrictions include the time of day which we may ser 
(DNC) registry. If you are on the DNC, you may have to update your settings. More details about these issues can be found in this Knowledge Base article 


Claim Your Free Trial 


Your number is only used for claiming your free trial, 


You should receive a phone call momentarily at +919092576623 
and will never be distributed to third-parties or used 


with your verification code. If you are having trouble receiving it, we 
can send you an SMS instead. 


for marketing purposes 


Users are limited to one free trial org per user 


nter the code you received : x 
Enter the code you received account. If you have any issues or questions, please 


739682 contact support@run.pivotal.io. 


=>Organization (org) name > finish 


G newOrg - Pivotal Web Services X + 


€ > Q0 0 R https;//console.run.pivotal.io/organizatio 


M Gmail B YouTube 4A Online Courses - A. Jý Online Tests - Onlin.. @ YW Tutorials - Javatpoint Youth4work: Assess... f Testpotcom | Free... 


& b E Q Search apps, services, spaces, & orgs 


Home 


Create an Org 


Market 
Org (or Project) Name 


Tools Vzot-Authortzatlon-Service| | CREATE ORG CANCEL 


Organization (org) is a development account that encompasses computing resources, apps, and services. It can be 


owned and used by an individual or by multiple collaborators. 


Set the org name to be the name of the project you will be working on or the name of your team. Do not worry - you 


can change this name at any time! 


Step#6:- Download and setup PCF CLI 
->Click on "Tools" option 
->Choose OS and Bit and Download Software 
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Q tools - Org: Vzot-Authorization-- X T 
€ Q Ó Q https;//console.run.pivotal.io/organizations/571a0b20-fa36 
M Gmail @ YouTube (A Online Courses - A... Ki Online Tests - Onlin.. @ V Tutorials - Javatpoint Youth4work: Assess... Wy Te 


Q Pivotal 


Q Search a services, spaces, & 0 
Web Services = = ed 


RS Tools 


Marketplace Cloud Foundry CLI for pushing and managing apps, creating and binding services, and more. For more info visit the cf documentation. 
Tools Download and instan ie cu #2 


Download for il Windows 64 bit 


CLI Basics 


Login to the CLI 


$ cf login -a api.run.pivotal.io 


Get help in the CLI 


$ cf help 


Push an application 


$ cf push your app 


View the getting started tutorial 


->Extract ZIP into Folder 


->Click on “cf installer.exe". 


9 Setup - Cloud Foundry CLI 
Who should this application be installed for? 
Please select whether you wish to make this software available for all users or just 
yourself. 


(8) Anyone who uses this computer (run as administrator to enable) 
© Only for me 
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=>Click on Next 


Q Setup - Cloud Foundry CLI 


Select Destination Location 
Where should Cloud Foundry CLI be installed? 


jd Setup will install Cloud Foundry CLI into the following folder. 


To continue, dick Next. If you would like to select a different folder, click Browse. 


: Program Files [Cloud Foundr Browse... 


At least 21.8 MB of free disk space is required. 


E area 


=>>next > next > Finish 


Step#7:- Login and Logout Commands 
=>Goto cmd prompt 
1>Login command is 
cf login —a api.run.pivotal.io 
Email > 
Password > 


2>Logout command is 
cf logout 


EN Command Prompt 
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=>Spring Boot WEB MVC + Thymeleaf + Data JPA + H2 (Curd Operation) + Bootstrap 


Step#8:- Create Org and space in PCF 
=>Login to PCF using browser 
=>Click on home > Click on "CREATE ORG” button 


€ > Q ( å https//console.run.pivotalio *» Qo 9 


M Gmail B YouTube (A Online Courses - A. DM Online Tests - Onlin... @ Y Tutorials -Javatpoint J Youth4work: Assess. føl Testpotcom | Free. E} (3) Facebook 9 Hello Python! | Pyth. 


& ss Q Search apps, services, spaces, & orgs press udaykumar0023@gmail.com 


Home 


Recently Accessed Apps 
Marketplace 


Tools 


CREATE ORG 


=>Enter org name ex : App-org 
< Q Q 8 https;//console.run.pivotal.io/organizations/new 


M Gmail @ YouTube 4A Online Courses-A.. Jý Online Tests - Onlin.. @ V Tutorials - Javatpoint Youth4work: Assess... f Testpot.com | Free... Ei 


& el EE Q Search apps, services, spaces, & orgs 


Home 


Create an Org 


Org (or Project) Name 


Marketplace 


Took | sathyaTechOrg J eeo —— 


Organization (org) is a development account that encompasses computing 
resources, apps, and services. It can be owned and used by an individual or by 
multiple collaborators. 


Docs Ø 


Support [Z 


Blog Ø Set the org name to be the name of the project you will be working on or the name 
of your team. Do not worry - you can change this name at any time! 
Status Z 


=>Click on "CREATE ORG”. 


** Amorg.“sample-org” is created with default space (workspace) “development” is 
created. 


->A space (workspace) is a folder or location where project is stored and running. 


Step#9:- Create one Spring Boot Starter Project in STS. 
=>File > new > Spring Starter Project 

=>Enter Details > choose Dependencies (Ex: web) 
=>Finish. 
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Step#10:- Write Code for RestControllers, Services, Dao, and properties/yml files etc. 


Step#11:- Clean Application 

=>Right click > Run As > Maven Clean 

... Wait for status BUILD SUCCESS... 

=>This step will clear all old folders and files which are in “project-name/target” folder. 


Step#12:- Do setup of JDK in workspace 
>Windows > Preferences 

>search with “Installed JRE” 

>Click on “Add” > browse for location 

Ex: “C:\Program Files\Java\jdk1.8.0_201” 
>Choose new and delete old JRE 

>Apply and close 


Step#13:- Update JRE to Project 

=>Right click on Project > build path 
=>Configure build path > Choose JRE System Lib. 
=>Edit > select workspace JRE/JDK 

=>Apply and close. 


Step#14:- Install Application (build project) 
=>Right click > Run As > Maven install 
..wait for few minutes, still BUILD SUCCESS.. 


** (If failed, then Update Maven Project, select force Update and finish. 
Repeat step#11,.13 and then 14) 


Stepst15:- Refresh Project to see updates in "target" folder. 
=>Right click on Project > refresh (F5) 

.. then.. 

=>Right click on target folder 

=>Properties (or Alt + Enter) 

-»click on "Show In System Explorer" 
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c Properties for target 


type filter text Resource 
Resource 


Path: Cart-Provider9, et 
Run/Debug Settings = [Cant dong 


Type: Folder 
Location: F:\All Programs\Microservices by Raghu sir\Cart-Provider9\target 


Last modified: June 10, 2019 at 7:24:01 PM 
Show In 


Attributes: 
E System Explorer 


[ Read-only 
[ Archive 
Derived 
Text file encoding 
@ Inherited from container (UTF-8) 


QO Other: | UTF-8 


=>Open target folder > find --.jar file 
Ex:-- (SpringBootSampleApp-1.0.jar) 


Step#16:- Open commandpromt and login to PCF from here 
=>shift + mouse right click 

=>choose “open cmd window here” 

=>Login to PCF 


1>cmd/>cf login —a api.run.pivotal.io (F:NAII Programs\Microservices by Raghu sir\Cart- 
Provider9\target>cf login -a-api.run.pivotal.io) 
=>Enter Email Id and password (which is used for login pcf account) 


2>Select ORG in pivotal cloud (Where Vzot-Authoriztion-Service is a Org in PCF account 
Ex:-- cf target -o Vzot-Authorization-Service ( F:VAll Programs\Microservices by Raghu 
sir\Cart-Provider9\target>cf target -o Vzot-Authorization-Service) 


3>Push Application to created org & space 

Cmd/>cf push [Project-name] —p [JARNAME].jar 

Syntax:-- cf push app -p SpringBootSampleApp-1.0.jar 

Ex:-- cmd» F'MAII Programs MMicroservices by Raghu sir\Cart-Provider9\target>cf push 


Cart-Provider9 -p Cart-Provider9-1.0.jar 


.. Wait for 5 minutes to upload project.. 
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=>Screen for Process 1-3 command (Login-Push Application) 


api.run.pivotal.io 


services b aghu sir\Cart-Provider9\target>cf push Cart-Provider9 -p Cart-Provider9- 


pp Cart-Provider9 to org Vzot-Authorization-Service 


space development as udaykumar0023(gmail.com... 


state since details 
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Step#17:- Once success then goto PCF WebConsole (browser) and click on SPACE 


"development" 
=>To see total apps and running app. 


=>Click on Route (URL) to execute app 
Q Apps - Space: development -Pù X — 4 


€ Q (y å https//consolerun.pivotalio/organizations/571a0b20-fa39-4f93-8a27-9a11fa5a3113/spaces/af589ddb-1891-4bed-adea-a5412e1f491 * 90 


M Gmail B YouTube 4A Online Courses -A.. — JN Online Tests - Onlin.. @ Y Tutorials -Javatpoint [M] Youth4work: Assess... fj Testpotcom | Free... — Rd (3) Facebook — Hello Python! | Pyth.. 


& Wee? Q Search apps, services, spaces, & orgs press (1) udaykumar0023@gmail.com 


Home @ Info: Your org, "Vzot-Authorization-Service", is still in trial. To get access to 25GB of memory and paid service plans, upgrade now 
Marketplace Home / Vzot-Authorization-Service / development 


Tools SPACE RUNNING STOPPED CRASHED 
development ei eo eo 


Docs D App (1) Services Route (1) Member (1) Settings 


Support 4 Apps 


Blog D 


Status Name Instances Memory Last Push Route 


Status D 
€ Running Cart-Provider9 1 1GB 30 minutes ago https://cart-provider9.cfapps.io Ø 


=>Enter Paths to URL ex: /cart/info ... 
g ActiveMQ x G Apps - Space: development -Piv X e https//cart-provider9.cfappsio/- X + 
€ Q (y  & https//cart-provider9.cfapps.io/cart/info 
M Gmail © YouTube 4A Online Courses-A.. Jý Online Tests -Onlin.. @ V Tutorials - Javatpoint Youth4work: Assess... 


CONSUMER:8080 


Step#18:- Logout PCF from cmd prompt 
Cmd/> cf logout 


*** BUILD FAUL at CLEAN 

Then Force Update maven Project 
=>Project > alt + F5 > choose Force update 
=>Apply and close [finish] 


*** BUILD FAIL at INSTALL 
Then update JDK new version, in place of JRE 


*** showing Cached Errors 
=>Goto .m2 folder and delete that folder 
=>come back to project > force update project 
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=>Create Project with MySQL Db with CURD operations and upload to PCF 


=>Goto Market place and choose mysql provider enter details 
Instance name : myappsal 

Choose or/space: 

>choose plan > finish 


=>Come to Home >Click on org > space > service 
=>click on MySQI services > Bind App > 

=>select Our Project > bind > re-start app 
=>Enter URL in browser and execute. 


Note:-- Every log line contains four fields: 
Timestamp 
Log type 
Channel 
Message 
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15. Spring Boot Actuator:-- 


It provides “Production Read Endpoints” which are used to give extra 
information of Production Server. 
=>In simple readymade service used for production server to “Track and Trace Extra 
information” from server. 
=>It must be enabled by Programmer and used by Admin/Production Team. 


Production Server:-- A server having application that provide service to end user is 
known as Production server. 


=>In case of production, we need some times information of it like, 
a>DB Details 

b>Beans (Objects) Created 

c» Memory (Head, ThreadDump, ...etc) details. 

d»Cache Managements... 

e>Is app Connected to any Remote networks or tools (Printer, Scanner...) 
f>Logfiles and Log Level updates messages etc... 


Actuator Dependencies:-- 

«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-actuator</artifactld> 

</dependency> 


Production 
Server Client 


Build + Deploy de 


Actuator is 
Required 
here 
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=>By default Actuator enabled 2 endpoints those are : 

1>/actuator/health 

2>/actuator/info 
=>To enable all endpoints use code management.endpoints.web.exposure.include=* 
[In application.properties.] 


Coding Step:-- 
Step#1:- Create one starter project with one web and Actuator dependencies. 


Step#2:- pom.xml:-- 
spring-boot-starter-web 
spring-boot-starter-actuator 


Step#3:- Define one Rest controller 


Step#4:- application.properties 
server.port=9988 
management.endpoints.web.exposure.include=* 


Step#5:- Run application and enter URL 
1>http:localhost:9988/actuator/info 
2>http:localhost:9988/actuator/health 
3>http:localhost:9988/actuator/beans 
4>http:localhost:9988/actuator/env 

Etc. (few more: /httptrace, /threaddump, /caches) 
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16. Spring Admin UI (Codecentric):-- 


Only Actuator if we implement in MicroServices then all details we should check 
manually. These all are made "ADMIN UI- Track and Trace" using Spring Boot Admin 
UI application. 
=>Actuator provides all endpoints we need to enter URL using Http client 
(browser/POSTMAN) manually, which is time consuming process and big taskto admin 
team. 
=>To avoid this manual approach use admin setup for actuators, which is provided by 
3'd party service "de.codecentric"? 
=>For this every Microservices should have actuator and admin client dependencies 
and one Application with admin server and admin-server-ui dependencies. 


EmployeeApp 


pom.xml 
Actuator, 
Admin Client 


Admin Server 


pom.xml 
Admin Server, 
ProductApp Admin Server-Ul 


pom.xml 
Actuator , 
Admin Client 


UI- Information 


Spring boot Admin Server setup:-- 

Step#1:- Create Spring Boot Starter app with dependencies : admin server and ui. 

«dependency» 
<ghoupld>de.codecentric</groupld> 
<artifactld>spring-boot-admin-starter-server</artifactld> 

</dependency> 

<dependency> 
«groupld»de.codecentric«/groupld» 
<artifactld>spring-boot-admin-server-ui</artifactld> 

</dependency> 
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#24. Folder Structure of Admin Ul Dashboad:-- 


v 1:3. Spring-Cloud-Admin-Ul-22 [boot] [devtools] 
v LÉI src/main/java 
v ER com.app 
LU SpringCloudAdminUiApplication.java 
v LÉI src/main/resources 
LG META-INF 
Å application.properties 
@® src/test/java 
mA JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
& src 
& target 
pg] HELP.md 


=| mvnw 
E] mvnw.cmd 
[må] pom.xml 


pom.xml:-- 

<?xml version="1.0" encoding="UTF-8"?> 

«project xmIns="http://maven.apache.org/POM/4.0. Q^ 
xmins:xsi-2"http://www.w3.org/2001/XMLSchema-instance " 


xsi:schemaLocation="http://maven.apathe.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"» 


<modelVersion>4.0.0</modelVersion> 

<parent> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring=boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 


<relativeRath Y> <!-- lookup parent from repository --> 
</panent> 


<gfoupid>eom.app</groupld> 


<artifactld>Spring-Cloud-Admin-Ul</artifactld> 
<version>1.0</version> 


<name>Spring-Cloud-Admin-Ul</name> 


<description>Spring Cloud Admin Dashboad Implementation</description> 
<properties> 


<java.version>1.8</java.version> 


<spring-boot-admin.version>2.1.4</spring-boot-admin.version> 
</properties> 


<dependencies> 
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«dependency» 
«groupld»de.codecentric«/groupld» 
<artifactld>spring-boot-admin-starter-server</artifactld> 
</dependency> 
<dependency> 
<groupld>de.codecentric</groupld> 
<artifactld>spring-boot-admin-server-ui</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
</dependency> 
<dependency> 
<groupld>org.springframeworkisecurity</groupld> 
<artifactld>spring-security=config</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.security</groupld> 
<artifactld>spring-security-web</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<s&ope>test</scope> 
</dependency> 
</depåndencies> 
«dependencyManagement» 
«dependencies» 
«dependency» 
<groupld>de.codecentric</groupld> 
<artifactld>spring-boot-admin-dependencies</artifactld> 
<version>S{spring-boot-admin.version}</version> 
<type>pom</type> 
<scope>import</scope> 
</dependency> 
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</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


Step#2:- At starter class level provide annotation @EnableAdminServer 
package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import de.codecentric.boot.admin.server.config.EnableAdminServer; 


@SpringBootApplication 
@EnableAdminServer 
public class SpringCloudAdminUiDashboardsApp { 
public static void main(String[] args) { 
SpringApplication.run(SpringCloudAdminUiDashboardsApp.class, args); 


} 
Step#3:- Provide details in application.properties 
server.port=9999 


SpringBoot (Any Microservice) Client App:-- 
Step#1:- Create Spring Boot starter app with dependencies : web, admin client, 
Actuator. 
Admin client dependency:-- 
<dependency> 
«groupld»de.codecentric«/groupld» 
<artifactld>spring-boot-admin-starter-client</artifactld> 
</dependency> 
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#25. Folder structure of User-Service:-- 
v læ Spring-Boot-User-Service [boot] [devtools] 


v [99 src/main/java 
v E com.app 
på SpringBootUserServiceApp.java 
v EH com.app.controller 
[Jå UserController.java 
v © src/main/resources 
& static 
& templates 
Æ application.properties 
(9 src/test/java 
BÀ, JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 


& src 

& target 

[w] HELP.md 
>) mvnw 


E mvnw.cmd 
[v] pom.xml 


pom.xml:-- 
«?xml version="1.0" encoding="UTF-8"?> 
«project xmins="http://maven.apache.örg/PROM/40.0" 
xmlins:xsi-"http://www. w3.org/2001/XM LSchema-instance " 
xsi:schemaLocation="https//maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd'"> 
<modelVersion>4.0,0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.1.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository --> 


</pårent> 
«groupld»com.app«/groupld» 
<artifactld>Spring-Boot-User-Service</artifactld> 

<version>1.0</version> 

<name>Spring-Boot-User-Service</name> 

<description>Demo project for Spring JMS Implementation</description> 


<properties> 
<java.version>1.8</java.version> 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 451 


[Raghu Sir] [NareshIT, Hyd] 


<spring-boot-admin.version>2.1.5</spring-boot-admin.version> 
<spring-cloud.version>Greenwich.SR1</spring-cloud.version> 
</properties> 


<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-actuator</artifactld> 
</dependency> 
<dependency> 

«groupld»org.springframework.boot«/groupld» 

<artifactld>spring-boot-starter-web</artifactld> 

</dependency> 
<dependency> 

«groupld»de.codecentric«/groupld» 

<artifactld>spring-boot-admin-starter-client</artifactld> 

</dependency> 
<dependency> 

«groupld»org.springframework.cloud«/groupld» 

<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 

</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<s&opedtest</scope> 
</dependency> 
</depåndencies> 
«dependencyManagement» 
«dependencies» 

«dependency» 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 

</dependency> 
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«dependency» 
«groupld»de.codecentric«/groupld» 
<artifactld>spring-boot-admin-dependencies</artifactld> 
<version>S{spring-boot-admin.version}</version> 
<type>pom</type> 
<scope>import</scope> 

</dependency> 

</dependencies> 
</dependencyManagement> 


<build> 
<plugins> 
<plugin> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


Step#2:- provide Server details actuator endpoints in application.properties file. 


server.port=6666 
spring.boot.admin.client.url=http://localhost:9999 
management.endpoints.web.exposure.include=* 
spring.application.name=USER-PROVIDER 
eureka.client.serviceUrl.defaultZone=http://localhost:8761/eureka 


Step#3:- Starter class of User Microservice 

package Com. app: 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.client.discovery.EnableDiscoveryClient; 


@SpringBootApplication 
@EnableDiscoveryClient 
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public class SpringBootUserServiceApp 1 


public static void main(String[] args) ( 
SpringApplication.run(SpringBootUserServiceApp.class, args); 
System.out.println(" User Microservice Executed..."); 


) 


Step#4:- Define one RestController (even service, DAL...) 

package com.app.controller; 

import org.springframework.web.bind.annotation.RestController; 
import org.springframework.web.bind.annotation.RequestMapping; 


@RestControllers 
@RequestMapping("user") 
public class UserController { 
@RequestMapping("show") 
public String showUser() { 
System.out.println("Hello User"); 
return null; 


} 
} 


Execution Order:-- 
1>Run Admin Server 
2>Then run ClientApps (SpringBootUserServiceApp) 


=>Enter URL http://localhost:9999 


Output Screen:-- 


= Q €» OQ localhost9999/*/applications 
M Gmail @ YouTube 4A Online Courses - A. DM Online Tests - Onlin, 


utorials - Javatpoint sess 3) Facebook ello Python! | Pyth. 
@ Spring Boot Admin Applications 


all up 


«^ | USER-PROVIDER 


=>Click on "User Provider" Service to see full details. 
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€ C 0 0 localhost:9999/#/instances/6ecf05e2 


DM Online Tests - Onlin.. 


M Gmail @ YouTube 4A Online Courses - A.. 
SE Spring Boot Admin 


USER-PROVIDER 
6ecf05e2ad6c 


Insights 
Metrics 
Environment 
Beans 


Configuration 
Properties 


Scheduled Tasks Metadata 


Process 


Od Oh 54m 14s 


7792 


Garbage Collection Pauses 


OTAL TIME SPENT 


0.6690s 
Memory: Heap 


383 MB 


B USED 


400 MB 


300 MB 


200 MB mmm 


100 MB 


0B 


14:58:00 14:59:00 


ad6c/detail: 


$$ http://192.168.100.17:5666; 


15:00:00 


e 


MAX TIME SPENT 


0.0000s 


15:01:00 


V Tutorials - Javatpoint Youth4work: Assess... 


*» 90 


B Testpot.com | Free... BD G) Facebook 9 Hello Python! | Pyth.. 


USER-PROVIDER 


Id: 6ecf05e2ad6c 


Å http://192.168.100.17:5666/actuator | 98 http://192.168.100.17:6666/actuator/health 


Health 


Instance 


Threads 


14:58:00 14:59:00 15:00:00 15:01:00 


Memory: Non heap 


B METASPACE 


49.2 MB 


14:58:00 14:59:00 15:00:00 15:01:00 


NOTE:-- Add bellow all dependencies into all microservices. 


1>Add Discovery client dependency in Microservice (Consumer, Producer, Config 
Server, Zuul Server) to register with Eureka Server. 


<dependency> 


«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 


</dependency> 
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2>Add Config-Client dependency in (Consumer, Provider, Zuul Server) to read 
properties from Config server. 
<dependency> 

«groupld»org.springframework.cloud«/groupld» 

<artifactld> spring-cloud-config-client </artifactld> 
</dependency> 


3>To Register with Admin Server add below dependency in every application 
(Consumer, Provider even if Eureka Server, Config Server, ZUUL Server). 
<dependency> 
«groupld»de.codecentric«/groupld» 
<artifactld>spring-boot-admin-starter-client</artifactld> 
</dependency> 


4>To Provide Production ready Endpoint add actuator in Consumer Application. 
<dependency> 


«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-actuator</artifactld> 
</dependency> 


Microservice Implementation Task- 


Product <>Coupon 


com.app.model com.app.model 
+ Product + Coupon 
- prodid : Integer 


- prodCode : String 
- Cop : Coupon 


- couponld : Integer 
- couponCode : String 
- couponDisc : Coupon 


- expDate : String 
// def / param constructor 


//set, get....toString // def / param constructor 
//set, get....toString 
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NOTE:--1.>Implement two Micro-Service 


1> CouponServiceProvider 
2> ProductServiceProvider 


2.>CouponService ProductShould take JSON from RestClient (POSTMAN) and create 
sample in Database. 
{ 
"couponld" : 8765, 
"couponCode" : "INDAUG15", 
"couponDisc" : 15, 
"expDate" :17/08/2019 
} 
=>Operation (Methods) : [Use Data JPA] 
a>Create Coupon and Success Message 
b>Get Coupon (full Object) byCoponCode, byCouponld 


3.>Create Product using Coupon code only 
{ 
"prodld" : 999, 
"prodCode" : "PENDRIVE", 
"prodCost" : 876.56, 
"coupon" : {"code", : "INDAUG15"} 
} 
Operations:-- 
a.>Verify coupon code is valid or not also get Coupon Object. 
b.>Calculate finalAmt = prodCost — discAmount 
=>Store all details in database. 
c.»Fetch all Product, fetch all Coupons 


=>ProductRestController >CouponRestConsumer(Feign Client) 


4.>Coupon App, Product App should be registered with eureka Server. 
5.>Common properties keys must be located from config Server. 
6.>Implement Hystrix for Product save (...). 

7.>Enable Load Balancing for Coupon App (Multiple Instances). 
8.>Enable Zuul API Gateway for both Apps. 
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16. MicroService Task:-- Task with Eureka, Config server, Zuul server, Swagger, 
Caching, Feign Client, Validation Of Data, custom error messages. 


1. EurekaServer Folder Structure:-- 


vie SpringCloud_Task-EurekaServer [boot] 

v Æ src/main/java 

v få com.app 

[J] SpringCloudTaskEurekaServerApp.java 
v (9& src/main/resources 
Æ application.properties 

ER, src/test/java 

må, JRE System Library [JavaSE- 1.8] 

E) Maven Dependencies 

& src 

(£z target 

xj HELP.md 

[S mvnw 

EE] mvnw.cmd 

[m] pom.xml 


Step#1:- application.properties 
server.port=8761 
eureka.client.register-with-eureka=false 
eureka.client.fetch-registry=false 


Step#2:-Eureka Server Starter class 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.netflix.eureka.server.EnableEurekaServer; 


@SpringBootApplication 
@EnableEurekaServer 
public class SpringCloudTaskEurekaServerApp { 


public static void main(String[] args) { 
SpringApplication.run(SpringCloudTaskEurekaServerApp.class, args); 
System.out.printin("Eureka Server Starter...!!"); 
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2. ConfigServer Folder Structure:-- 
v iS SpringCloud Task-ConfigServer [boot] 
v @ src/main/java 
v få com.app 
[J] SpringCloudTaskConfigServerApplication.java 
(98. src/main/resources 
Æ application.properties 
ØB src/test/java 
BÀ, JRE System Library [JavaSE- 1.8] 
m\ Maven Dependencies 
& src 
& target 
äi HELP.md 
Ej mvnw 
[E] mvnw.cmd 
[m] pom.xml 


1>application.properties 

4 Recommonded port 

server.port = 8888 

H External config file link 
spring.cloud.config.server.git.uri=https://github.cøm/saurabh-vaish/MicroserviceTask 


#spring.cloud.config.server.git. uri=https://gitlab.com/udaykumar0023/configserverex 


2>Starter class of Config Server 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.config.server.EnableConfigServer; 


@SpringBootApplication 
@EnableConfigServer 
public class SpringCloudTaskConfigServerApplication { 


public static void main(String[] args) { 
SpringApplication.run(SpringCloudTaskConfigServerApplication.class, args); 
System.out.printin("Config Server Executed...!!!"); 
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External Config Server (Git) application.properties file:-- 
server.port=8888 
eureka.client.serviceUrl.defaultZonezhttp://localhost:8761/eureka 


spring.datasource.driver-class-namezoracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


HHH max connectio 

spring.datasource.hikari.maximum-pool-size=12 

HHH if no connection allocated 

spring.datasource.hikari.connection-timeout=20000 
L ife tim | Of sal 


spring.datasource.hikari.max-lifetime=1200000 


spring.datasource.hikari.minimum-idle=5 


spring.datasource.hikari.idle-timeout=30000 


spring.datasource.hikari.auto-commit=true 


spring.jpa.hibernate.ddl-auto=update 
springjpa.properties.hibernate.show sql=true 
spring.jpa.properties.hibernate. format sql=true 
spring.Jpa.properties.hibernate.dialect=org.hibernate.dialect.Oracle10gDialect 
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3. ZuulServer Folder Structure:-- 
væ SpringCloud Task-ZuulServer [boot] 
v Æ src/main/java 
v åå com.app 
[J] SpringCloudTaskZuulServerApplication.java 
v LEE src/main/resources 
Æ application.properties 
B. src/test/java 
BÀ JRE System Library [JavaSE- 1.8] 
mi Maven Dependencies 
& src 
(& target 
xj HELP.md 
5 mvnw 
[E] mvnw.cmd 
[v] pom.xml 


1»application.properties:-- 

# zuul server port 

server.port=6565 

# service id for eureka serve! 
spring.application.name=ZUUL PROXY 

# service url 
eureka.client.service-url.default-zone-http://localhost:8761/eureka 
H routing for coupan 
zuul.routes.coupanserv.service-id=GOU PAN-APP 
zuul.routes.coupanserv.path=/coupan-api/** 

# routing for pedet 
zuul.routes.productserv.service-id=PRODUCT-APP 
zuul.routes.productserv.path=/prod-api/** 


2>Starter class of Zuul Server 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cloud.netflix.zuul.EnableZuulProxy; 


@SpringBootApplication 
@EnableZuulProxy 
public class SpringCloudTaskZuulServerApplication { 
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public static void main(String[] args) { 


SpringApplication.run(SpringCloudTaskZuulServerApplication.class, args); 
System.out.printin("Zuul Server Executed...!!"); 


4. CouponService Folder Structure:-- 


væ SpringCloud Task-CouponProvider [boot] [devtools] 
v 2 src/main/java 
v H com.app 
LU SpringCloudTaskCoupanProviderApp.java 
v HB com.app.config 
[3] CacheConfig.java 
DJ) SwaggerConfig.java 
v HB com.app.exception 
LU ApiError.java 
[J] CouponNotFoundException.java 
LD ValidationError.java 
v HB com.app.model 
LU Coupon .java 
v HB com.app.repo 
ri CouponRepository.java 
v HB com.app.rest.controller 
DJ) CouponController.java 
LU ExceptionController.java 
v BG com.app.service 
[Å CouponService.java 
v få com.app.service.impl 
[J] CouponServicelmpl.java 
v Hä com.app.validator 
[J] CouponValidator.java 
v © src/main/resources 
Æ application.properties 
B. src/test/java 
må JRE System Library [JavaSE-1.8] 
må Maven Dependencies 
B target/generated-sources/annotations 
B target/generated-test-sources/test-annotations 
& src 
& target 
ba) HELP.md 
Ej mvnw 
E] mvnw.cmd 
[v] pom.xml 
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pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
<project xmins="http://maven.apache.org/POM/4.0.0" 
xmlns:xsi="http://www. w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http:;//maven.apache.org/xsd/maven-4.0.0.xsd"> 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.7.RELEASE</version> 
<relativePath/> <!-- lookup parent from repository -^» 
</parent> 
<groupld>com.app</groupld> 
<artifactld>SpringCloud Task-CouponProvider</artifactld> 
<version>1.0</version> 
<name>SpringCloud_Task-CouponProvider</name> 
<description>Microservices project for Spring Boot</description> 


<properties> 
<java.version>1.8x/jaVa.version> 
<spring-cloud. version>Greenwich.SR2</spring-cloud.version> 
</properties> 
<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-actuator</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 
</dependency> 
<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 
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</dependency> 

<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-config</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-data-jpa</artifactld> 

</dependency> 

<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-hystrix</aftifactld> 

</dependency> 

<dependency> 
«groupld»org.springframework:cloud«/groupld» 

<artifactld>spring-cloud-starter*netflix-hystrix-dashboard</artifact|d> 

</dependency> 

<dependency> 
«groupld»mysql«/8roupld» 
<artifactld>mysql-cennector-java</artifactld> 
<version>5!1.46</wersion> 
<!-- SNÓ-MVN*MAN-VERS --> 
<scope>runtime</scope> 

</dependency> 


<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
<optional>true</optional> 

</dependency> 

<dependency> 
«groupld»org.projectlombok«/groupld» 
<artifactld>Iombok</artifactld> 
<optional>true</optional> 

</dependency> 
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<!-- Swagger --> 

<dependency> 
«groupld»io.springfox«/groupld» 
<artifactld>springfox-swagger2</artifactld> 
<version>2.7.0</version> 

</dependency> 

<dependency> 
<groupld>io.springfox</groupld> 
<artifactld>springfox-swagger-ui</artifactld> 
<version>2.7.0</version> 

</dependency> 

<!-- hazel cast caching --> 

<dependency> 
<groupld>com.hazelcast</groupld> 
<artifactld>hazelcast</artifacthd> 

</dependency> 

<dependency> 
«groupld»com.hazelcast«/groupld» 
<artifactld>hazelcast-spring</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<s&ope>test</scope> 

</dependency> 

<dependency> 
<groupld>com.oracle</groupld> 
<artifactld>ojdbc6</artifactld> 
<version>11.2.0</version> 

</dependency> 

</dependencies> 


<dependencyManagement> 
<dependencies> 
<dependency> 
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«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-dependencies</artifactld> 
<version>S{spring-cloud.version}</version> 
<type>pom</type> 
<scope>import</scope> 
</dependency> 
</dependencies> 
</dependencyManagement> 
<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


1>application.properties:-- 

server.port=7777 

# service Id 

spring.application.name=COURON-APP 

# service-url 
eureka.client.service-url.default-zone=http://localhost:8761/eureka 
#load balancing 

eureka. instancedastance-id=S{spring.application.name}:S{random.value} 
# no neechto write for config server port 8888 
#spring.cloud.config.uri=http://localhost:8888 

#spring. profiles.include=dev 


2>Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cache.annotation.EnableCaching; 

import org.springframework.cloud.netflix.eureka.EnableEurekaClient; 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 466 


[Raghu Sir] [NareshIT, Hyd] 


import org.springframework.cloud.netflix.hystrix.EnableHystrix; 
@SpringBootApplication 

@EnableEurekaClient 

@EnableCaching 

@EnableHystrix 

public class SpringCloudTaskCoupanProviderApp I 


public static void main(String[] args) { 
SpringApplication.run(SpringCloudTaskCoupanProviderApp.class, args); 
System.out.println("Coupen Provider Executed...!!"); 


3»Model class:-- 

package com.app.model; 

import java.io.Serializable; 

import java.util.Date; 

import javax.persistence.Column; 
import javax.persistence.Entity; 

import javax.persistence.ld; 

import javax.persistence.Table; 

import javax.persistence. Temporal; 
import javax.persistence.TemporalType; 
import com.fasterxml.jackson.annotation.Jsonlgnore; 
import lombok.AllArgsConstructor; 
import lombok.Data; 

import lombok.NoArgsConstructor; 


@Data 

@NoArgsConstructor 

(QAIllArgsConstructor 

@Entity 

@Table(name="coupon_micro") 

public class Coupon implements Serializable 
{ 


private static final long serialVersionUID = 1L; 
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@ld 
@Column(name="coupon_id") 
private Integer couponld; 


@Column(name="coupon_code", length=25) 
private String couponCode; 


(9 Column(namez"coupon discount") 
private Double couponDisc; 


@Column(name="coupon_ expiry") 
(9 Temporal(TemporalType.DATE) 
private Date expDate; 


@Jsonlgnore 
@Column(name="coupon_valid") 
private Boolean isValid = true; 


4>Repository Interface:-- 

package com.app.repo; 

import java.util.Date; 

import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.data.jpa.repository.Query; 

import com.app.model.Coupon; 


public interface CouponRepository extends JpaRepository<Coupon, Integer> 


{ 
public Coupon findByCouponCode(String code); 


@Query("from com.app.model.Coupon as c where c.couponCode =:code 
and c.expDate >=:date ") 
public Coupon findByCouponCodeAndExpDate(String code, Date date); 
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5>Service Interface:-- 

package com.app.service; 
import java.util. List; 

import com.app.model.Coupon; 
public interface CouponService { 


public Coupon saveCoupon(Coupon coupon); 
public Coupon updateCoupon(Coupon coupon); 
public Coupon getCouponByld(Integer id); 


public Coupon getCouponByCode(String code); 
public void deleteCouponByld(Integer id); 
public List<Coupon> getAllCoupons(); 


public boolean isExist(Integer id); 
public boolean isExpired(String code); 


6>Servicelmpl class:-- 

package com.app.service.impl; 

import java.util.Date; 

import java.util.List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.cache.annotation.CacheEvict; 

import org.springframework.cache.annotation.CachePut; 

import org.springframework.cache.annotation.Cacheable; 

import org.springframework.stereotype.Service; 

import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Coupon; 

import com.app.repo.CouponRepository; 

import com.app.service.CouponService; 


@Service 
public class CouponServicelmpl implements CouponService 
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{ 


@Autowired 
private CouponRepository repo; 


@Override 

@Transactional 

public Coupon saveCoupon(Coupon coupon) { 
return repo.save(coupon); 


@Override 
@Transactional 
@CachePut(value = "coupon-cache",key="#coupon-couponid") 
public Coupon updateCoupon(Coupon coupon)4 
return repo.save(coupon); 


(Q9 Override 
(ØTransactional(readOnly = true) 
@Cacheable(value = "coupon-cache" key="#couponld") 
public Coupon getCouponByld(Integer couponld) 
{ 
Optional<Coupon> c= repo.findByld(couponld); 
return C.isPresent()?c.get():null; 


@ Override 

(QD Iransactional(readOnly = true) 

public Coupon getCouponByCode(String code) { 
return repo.findByCouponCode(code); 

} 

@Override 

@Transactional 

@CacheEvict(value = "coupon-cache",key="#couponld") 

public void deleteCouponByld(Integer couponld) { 
repo.deleteByld(couponld); 
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} 
@Override 
@Transactional(readOnly = true) 
public List<Coupon> getAllCoupons() { 
return repo.findAll(); 


@Override 

public boolean isExpired(String code) { 
Coupon c= repo.findByCouponCodeAndExpDate(code, new Date()); 
return (c!=null) ?true:false; 


@Override 

public boolean isExist(Integer id) { 
System.out.println(id); 
return repo.existsByld(id); 


7»Validator class:-- 

package com.app.validator; 

import java.util.Date; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Component; 

import org.springframework.util.StringUtils; 

import org.springframework.validation.Errors; 

import org.springframework.validation.Validator; 

import com.app.exception.ApiError; 

import com.app.model.Coupon; 


(Component 
public class CouponValidator implements Validator{ 


@Autowired 
private ApiError api=new ApiError(); 
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@Override 
public boolean supports(Class<?> clazz) { 
return clazz.equals(Coupon.class); 


@Override 
public void validate(Object target, Errors errors) { 
Coupon c = (Coupon) target; 


if(StringUtils.isEmpty(c.getCouponld().toString())) 

{ 
errors.reject("couponld"); 
api.getValidationErrors().add("Please Provide Coupon Id"); 

) 

if(StringUtils.isEmpty(c.getCouponCodef())) 

{ 
errors.reject("couponCodet*); 
api.getValidationErrors().add("Please Provide Coupon Code "); 


if(StringUtils.isEmpty(c.getCouponDisc().toString())) 
{ 
errors.reject("couponDisc"); 
api.getValidationErrors().add(" Please Provide Coupon Discount "); 
) 
if(c.getCouponDisc()<O) 
{ 
errors.reject("couponDisc"); 
api.getValidationErrors().add("Please Provide Valid Discount "); 


if(StringUtils.isEmpty(c.getExpDate())) 
{ 
errors.reject("expDate"); 
api.getValidationErrors().add(" Please Provide Coupon Expiray Date"); 
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} 


if(c.getExpDate().before(new Date())) 
{ 
errors.reject("expDate"); 
api.getValidationErrors().add("Please Provide Valid Expiray Date"); 


8>Exception Class:-- 

1. API Class:-- 

package com.app.exception; 

import java.util.ArrayList; 

import java.util.Date; 

import java.util. List; 

import org.springframework.stereotype.Component; 
import lombok.AllArgsConstructor; 

import lombok.Data; 

import lombok.NoArgsConstructor; 


@Data 
(QAllArgsConstructor 
(ØNoArgsConstructor 
@Component 

public class ApiError { 


private String errorCode; 

private String errorDesc; 

private Date errorDate; 

private List<String> validationErrors =new ArrayList<>(); 


2. Exception Validation class:-- 
package com.app.exception; 


public class ValidationError extends RuntimeException { 
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private static final long serialVersionUID = -5925942273970967113L; 


public ValidationError(String s) { 
super(s); 


3. CouponNotFoundException class:-- 
package com.app.exception; 


public class CouponNotFoundException extends RuntimeExceptiond 
private static final long serialVersionUID = 2627003438670611967L; 


public CouponNotFoundException(String s) { 
super(s); 


} 
9>Controller class:-- 
1. CouponController:-- 


package com.app.rest.controller; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework:http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.validation.Errors; 

import org.springframework.web.bind.annotation.DeleteMapping; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.exception.CouponNotFoundException; 

import com.app.exception.ValidationError; 

import com.app.model.Coupon; 

import com.app.service.CouponService; 

import com.app.validator.CouponValidator; 

import com.netflix.hystrix.contrib.javanica.annotation.HystrixCommand; 


(ØRestController 
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@RequestMapping("/rest/coupon") 
public class CouponController { 


@Autowired 
private CouponService service; 


@Autowired 
private CouponValidator validator; 


@PostMapping("/save") 
public ResponseEntity<String> saveCoupon(@RequestBody Coupon 
coupon, Errors errors) 


{ 


validator.validate(coupon, errors); 


if(!errors.hasErrors()) { 
service.saveCoupon(coupon); 
return new ResponseEntity<String>("Coupon has been added 
successfully",HttpStatus.OK); 
} else { 
throw new ValidationError("Please Provide Valid Details"); 
} 
} 


@GetMapping("/check/{code}") 
public String checkExpiredOrNot(@PathVariable String code) { 
return service.isExpired(code)?"Not Expired":"Expired"; 


) 


@GetMapping("/getOne/{id}") 
@HystrixCommand(fallbackMethod = "getCouponException") 
public Coupon getOneCoupon(@PathVariable Integer id) 

{ 


Coupon c = service.getCouponByld(id); 


if(c!=null) 
{ 
return c; 
) else { 
throw new CouponNotFoundException("No Coupon Found"); 


} 
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} 


@GetMapping("/getByCode/{code}") 
//@HystrixCommand(fallbackMethod = "getCouponCodeException") 
public Coupon getCouponByCode(@PathVariable String code) 
{ 

System.out.println(code); 

Coupon c = service.getCouponByCode(code); 


if(c!=null) 
{ 
return C; 
} else { 
throw new CouponNotFoundException("“No Coupon Found"); 
} 
} 


// fallback method (method name must.be same as fallbackMethod name) 
public Coupon getCouponException(Integer id) 
{ 

throw new CouponNotFoundException("No Coupon Found"); 


) 


public Coupon getCouponCodeException(String code) 
{ 
throw new:CouponNotFoundException("No Coupon Found"); 


} 


@GetMapping("/all") 

public List<Coupon> getAllCoupons() 

{ 
List<Coupon> list =service.getAllCoupons(); 
System.out.println(list); 
return list; 


) 


@PostMapping("/update") 

public ResponseEntity<String> updateCoupon(@RequestBody Coupon 
coupon, Errors errors) 

{ 


if(service.isExist(coupon.getCouponld())) 
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{ 


validator.validate(coupon, errors); 


if(!errors.hasErrors()) 
{ 
service.saveCoupon(coupon); 
return new ResponseEntity<String>("Coupon has been 
updated successfully", HttpStatus.OK); 
} else { 
throw new ValidationError("Please Provide Valid Details"); 
} 
} else { 
throw new CouponNotFoundException("No Coupon Found"); 
) 
} 


(9 DeleteMapping("/delete/(id]") 
public ResponseEntity<String> deleteCoupon((9 PathVariable Integer id) 
{ 
if(service.isExist(id)) 
{ 
service.deleteCouponByld(id); 
return new ResponseEntity<String>("Coupon Deleted 
Successfully", HttpStatus.OK); 
} else ( 
throw new. CouponNotFoundException("No Coupon Found"); 


2. ExceptionController class:-- 

package/com.app.rest.controller; 

import java.util.Date; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.ExceptionHandler; 
import org.springframework.web.bind.annotation.RestControllerAdvice; 
import com.app.exception.ApiError; 

import com.app.exception.CouponNotFoundException; 
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import com.app.exception.ValidationError; 


(ØRestControllerAdvice 
public class ExceptionController ( 


@Autowired 
private ApiError api; 


@ExceptionHandler(value=CouponNotFoundException.class) 
public ResponseEntity<ApiError> noCouponFound() 
{ 


ApiError error = new ApiError(); 


error.setErrorCode("400"); 

error.setErrorDesc("No Coupon Found "); 

error.setErrorDate(new Date()); 

return new ResponseEntity<ApiError>(error,HttpStatus.BAD_ REQUEST); 


@ExceptionHandler(value=ValidationError.class) 
public ResponseEntity<ApiError> validationError() 
{ 
api.setErrorCode(*400"); 
api.setErrorDese("Please Provide Valid Details"); 
api.setErrorDate(new Date()); 
return new ResponseEntity<ApiError>(api,HttpStatus. BAD REQUEST); 


} 

10. Config Class:-- 

1. CacheConfig class:-- 

package com.app.config; 

import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 
import com.hazelcast.config.Config; 

import com.hazelcast.config.EvictionPolicy; 

import com.hazelcast.config.MapConfig; 
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import com.hazelcast.config.MaxSizeConfig; 

import com.hazelcast.config.MaxSizeConfig.MaxSizePolicy; 
@Configuration 

public class CacheConfig { 


@Bean 
public Config chacheConfig() 
{ 
return new Config() // for creating cache 
.setinstanceName("hazelcast-cahe") — // setting cache name 
.addMapConfig( // Setting MapConfig module 
new MapConfig() 
.setName("coupon-cache") // MapConfig Name 
.setTimeToLiveSeconds(2000)  // max time for object to present in 
memory if no activity done 
.setMaxSizeConfig(new 
MaxSizeConfig(200,MaxSizePolicy.FREE HEAP:.SIZE)) . // size of objects in MapConfig 
.setEvictionPolicy(EvictionPolicyÅRU) 
); 


2. Swagger Implementation:-- 

package com.app.config; 

import static springfox.documentation.builders.PathSelectors.regex; 
import static pringfox.documentation.builders.RequestHandlerSelectors.basePackage; 
import org.springframework.context.annotation.Bean; 

import org.springframework.context.annotation.Configuration; 

import springfox.documentation.builders.ApilnfoBuilder; 

import springfox.documentation.service.Apilnfo; 

import springfox.documentation.service.Contact; 

import springfox.documentation.spi.DocumentationType; 

import springfox.documentation.spring.web.plugins.Docket; 

import springfox.documentation.swagger2.annotations.EnableSwagger2; 


@Configuration 
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@EnableSwagger2 


public class SwaggerConfig { 
@Bean 
public Docket configSwagger() | 


return new Docket(DocumentationType.SWAGGER 2) 
.select() 
.apis(basePackage(" com.app.rest.controller")) 
.paths(regex("/rest.*")) 
.build() 
// optional 
.apilnfo(apilnfo()); 


// it is optional only to provide additional details 
private Apilnfo apilnfo() 
{ 
/* using builder factory ApilnfoBdildenthat will make easy to 
construct object and retura Apilnfo* / 
return new ApilnfoBuilder() 
.title("My Project Swagger.) 
.description("This'is swagger implementation for rest") 
.contact(new Contact("Saurabh vaish","www.github.com/saurabh-vaish", 
"saurabh.vaish1993(9gmail.com")) 

JJicense("Apache 2.0") 
JicenseUtl("http://www.apache.org/licenses/LICENSE-2.0.html") 
.version(" 1.0") 
-build(); 
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5>ProductService Folder Structure Application:-- 


va SpringCloud Task-ProductProvider [boot] [devtools] 
v [9 src/main/java 
v EH com.app 
[J] SpringCloudTaskProductProviderApp.java 
v E com.app.client 
(f! CouponRestConsumer.java 
v EH com.app.config 
LD CacheConfig.java 
[3] SwaggerConfig.java 
v EH com.app.exception 
[3] ApiError.java 
[J] ProductNotFoundException.java 
DJ) ValidationError.java 
v EH com.app.model 
[3] Coupon java 
[J] Product.java 
v EH com.app.repo 
[Å ProductRepository.java 
v ER com.app.rest.controller 
LU ExceptionController.java 
[J] ProductController.java 
v HB com.app.service 
[Å ProductService.java 
v EH com.app.service.impl 
LD ProductServicelmpl.java 
v ER com.app.validator 
[J] ProductValidator.java 
(BP src/main/resources 
Æ application.properties 
B. src/test/java 
BÀ, JRE System Library [JavaSE-1.8] 
mA Maven Dependencies 
6 target/generated-sources/annotations 
§® target/generated-test-sources/test-annotations 
& src 
== main 
& test 
& target 
pg] HELP.md 
mvnw 
mvnw.cmd 
Mylog.log 
S Mylog.log.2019-08-15.0.9z 
Im) pom.xml 
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1. pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
«project xmins="http://maven.apache.org/POM/4.0.0" 
xmlIns:xsi= "http://www. w3.org/2001/XMLSchema-instance" 
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
http://maven.apache.org/xsd/maven-4.0.0.xsd"» 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.7.RELEASE</version> 
«relativePath/» <!-- lookup parent fram tepoOsitory --> 
</parent> 
<groupld>com.app</groupld> 
<artifactld>SpringCloud Task-ProductPrøvider</artifactld> 
<version>1.0</version> 
<name>SpringCloud_Task-ProductProvider</name> 
<description>Microservices project for Spring Boot</description> 


<properties> 
<java.version > :8«/java.version» 
<spring-cloudwersion>Greenwich.SR2</spring-cloud.version> 
</praperties> 
<dependencies> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-actuator</artifactld> 
</dependency> 
<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-data-jpa</artifactld> 
</dependency> 
<dependency> 
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«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-web</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-openfeign</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-starter-netflix-eureka-client</artifactld> 

</dependency> 

<dependency> 
«groupld»org.springframework.cloud«/groupld» 
<artifactld>spring-cloud-starter-netflix-hystrix</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-claud-starter-config</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-devtools</artifactld> 
<scepe>runtime</scope> 
<Optional>true</optional> 

</dependency> 

<dependency> 
<groupld>org.projectlombok</groupld> 
<artifactld>Iombok</artifactld> 
<optional>true</optional> 

</dependency> 

<!-- hazel cast caching --> 

<dependency> 
<groupld>com.hazelcast</groupld> 
<artifactld>hazelcast</artifactld> 

</dependency> 

<dependency> 
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<groupld>com.hazelcast</groupld> 
<artifactld>hazelcast-spring</artifactld> 

</dependency> 

<!-- Swagger --> 

<dependency> 
<groupld>io.springfox</groupld> 
<artifactld>springfox-swagger2</artifactld> 
<version>2.7.0</version> 

</dependency> 

<dependency> 
<groupld>io.springfox</groupld> 
<artifactld>springfox-swagger-ui</artifactld> 
<version>2.7.0</version> 

</dependency> 

<!—Data Base Use any one--> 

<dependency> 
«groupld»mysql«/groüpld» 
<artifactld>mysql-connector-java</artifactld> 
<version>5.1.46</Versiön><F-SNO-MVN-MAN-VERS --> 
<scope>runtime</s¢ope> 

</dependency> 

<dependency> 
<groUpld>tøm.oracle</groupld> 
<autifactld>ojdbc6</artifactld> 
<veérsion>11.2.0</version> 

</dependency> 

<dependency> 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 

</dependency> 

</dependencies> 


<dependencyManagement> 
<dependencies> 
<dependency> 
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<groupld>org.springframework.cloud</groupld> 
<artifactld>spring-cloud-dependencies</artifactld> 
«version»S(spring-cloud.version]«/version» 
<type>pom</type> 
<scope>import</scope> 
</dependency> 
</dependencies> 
</dependencyManagement> 


<build> 
<plugins> 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
</build> 
</project> 


2>application.properties:-- 

server.port=9999 

# service id 

spring.application.name=PROBUCT-APP 

# service-url 
eureka.client.service-url.default-zone=http://localhost:3761/eureka 
Hload balance 
eureka.instaficelimstance-id=SI(spring.application.name):Sfrandom.value) 
H Ro rléeghto Write for config server port 8888 

#s prim, Chet d.config.uri=http://localhost:8888 

H loggin Reys 

logging.level.root=info 

logging.level.com.app=DEBUG 

logging.file=Mylog.log 

logging. file.max-size=5MB 

logging. file.max-history=5 
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spring.datasource.driverClassNamezoracle.jdbc.driver.OracleDriver 


spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring.datasource.username=system 
spring.datasource.password=system 


spring.jpa.hibernate.ddl-auto=create 
spring.jpa.show-sql=true 
spring.jpa.database-platform=org.hibernate.dialect.Oracle10gDialegt 


3>Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 
import org.springframework.cache.annotation.EnableCaching; 

import org.springframework.cloud.netflix.eüreka.EnableEurekaClient; 
import org.springframework.cloud.netflix.hystrix. EnableHystrix; 

import org.springframework.cloud.openfeign.EnableFeignClients; 


@SpringBootApplication 

@EnableEurekaClient 

@EnableCaching 

@EnableHystrix 

@EnableFeignClients 

public class. SpringCloudTaskProductProviderApp { 

public static void main(String[] args) { 

SpringApplication.run(SpringCloudTaskProductProviderApp.class, args); 
System.out.printin("Product Provider Executed...!!"); 


4>Model class:-- 

1. Coupon class:-- 

package com.app.model; 

import com.fasterxml.jackson.annotation.Jsonlgnore; 
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import lombok.AllArgsConstructor; 
import lombok.Data; 

import lombok.NoArgsConstructor; 
@Data 

@NoArgsConstructor 
(QAIllArgsConstructor 

public class Coupon ( 


private Integer couponld; 
private String couponCode; 


private Double couponDisc; 
private String expDate; 


@Jsonlgnore 
private Boolean applied=false; 


2. Product class:-- 

package com.app.model; 

import java.io.Serializable; 

import javax.persistence.Entity; 
import javax.persistence.ld; 

import javax.persistence.Table; 
import javax.persistence.Transient; 
import com.fasterxml.jackson.annotation.Jsonlgnore; 
import lombok.AllArgsConstructor; 
import lombok.Data; 

import lombok.NoArgsConstructor; 


@Data 

@NoArgsConstructor 

(QAIllArgsConstructor 

@Entity 

@Table(name="product_micro") 

public class Product implements Serializable { 
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private static final long serialVersionUID = 1L; 


Old 

private Integer prodld; 
private String prodCode; 
private Double prodCost; 


@Jsonlgnore 
private Double finalCost; 


@Transient 
private Coupon coupon; 


5>Repository Interface:-- 

package com.app.repo; 

import org.springframework.data.jpa.repository.JpaRepository; 
import com.app.model.Product; 


public interface ProductRepository extends JpaRepository<Product, Integer> { } 


6>Service Interface:-- 

package com.app.service; 
import java.util. List; 

import com.app.model.Product; 


public interface ProductService { 


public Product saveProduct(Product product); 
public Product updateProduct(Product product); 
public Product getProductByld(Integer id); 
public void deleteProductByld(Integer id); 

public List<Product> getAllProducts(); 


public boolean isExist(Integer id); 
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public Double calculateDiscount(Double cost,Double disc); 
} 
7»Servicelmpl Class:-- 
package com.app.service.impl; 
import java.util.List; 
import java.util.Optional; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.cache.annotation.CacheEvict; 
import org.springframework.cache.annotation.CachePut; 
import org.springframework.cache.annotation.Cacheable; 
import org.springframework.stereotype.Service; 
import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Product; 
import com.app.repo.ProductRepository; 
import com.app.service.ProductService; 


(Q Service 
public class ProductServicelmpl.implements ProductService ( 


@Autowired 
private ProductRepository repo; 


@Override 

@Transactional 

public Product saveProduct(Product product) { 
return repo.save(product); 


@Override 
@Transactional 
(9 CachePut(value = "product-cache",key="#product.prodld") 
public Product updateProduct(Product product) { 
return repo.save(product); 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 489 


[Raghu Sir] [NareshIT, Hyd] 
@Override 


@Transactional(readOnly = true) 

(9 Cacheable(value = "product-cache",key="#prodld") 

public Product getProductByld(Integer prodld) I 
Optional<Product> c= repo.findByld(prodld); 
return c.isPresent()?c.get():null; 


@Override 

@Transactional 

@CacheEvict(value = "product-cache",key="#prodld") 

public void deleteProductByld(Integer prodld) I 
repo.deleteByld(prodld); 


@Override 

@Transactional(readOnly = true) 

public List<Product> getAllProducts()X 
return repo.findAll(); 


@Override 
public boolean isExist(Integer id) { 
return repo.existsByld(id); 


@Override 

public Double calculateDiscount(Double cost, Double disc) { 
Double dCost = cost*disc/100.0; 
Long value = Math.round(cost-dCost); 
return value.doubleValue(); 


8>Validator Class:-- 
package com.app.validator; 
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import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Component; 

import org.springframework.util.StringUtils; 

import org.springframework.validation.Errors; 

import org.springframework.validation.Validator; 

import com.app.exception.ApiError; 

import com.app.model.Product; 


(Component 
public class ProductValidator implements Validator( 


@Autowired 
private ApiError api; 


@Override 
public boolean supports(Class<?> clazz) 
return clazz.equals(Product.class); 


@Override 
public void validate(Object target, Errors errors) { 


Product pe (Product) target; 


if(StringUtils.isEmpty(p.getProdld().toString())) 1 
errors.reject("prodld"); 
api.getValidationErrors().add( Please Provide Product Id"); 


if(StringUtils.isEmpty(p.getProdCode())) I 
errors.reject("prodCode"); 
api.getValidationErrors().add("Please Provide Product Code "); 

) 

if(StringUtils.isEmpty(p.getProdCost().toString())) 1 
errors.reject("prodCost"); 
api.getValidationErrors().add( Please Provide Product Cost "); 
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} 


} 

9>Exception Class:-- 

1. API Erro class:-- 

package com.app.exception; 
import java.util.ArrayList; 

import java.util.Date; 

import java.util. List; 

import org.springframework.stereotype.Component; 
import lombok.AllArgsConstructor; 
import lombok.Data; 

import lombok.NoArgsConstructor; 


@Data 
@AIlArgsConstructor 
@NoArgsConstructor 
@Component 

public class ApiError { 


private String errorCode; 

private String errorDesc; 

private Date errorDate; 

private List<String> validationErrors =new ArrayList<>(); 
2. Validation class:-- 
package com.app.exception; 
public class ValidationError extends RuntimeException { 


private static final long serialVersionUID = -5925942273970967113L; 


public ValidationError(String s) { 
super(s); 
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} 


3. ProductNotFoundException:-- 
package com.app.exception; 


public class ProductNotFoundException extends RuntimeException { 
private static final long serialVersionUID = 1L; 


public ProductNotFoundException(String s) { 
super(s); 


} 


10>ClientRestController class:-- 

package com.app.client; 

import org.springframework.cloud.openfeign.FeignClient; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import com.app.model.Coupon; 


@FeignClient("COUPON-APP") 
public interface CouponRestConsumer { 


@GetMapping("/rest/coupon/getByCode/{code}") 
public Coupon getCouponByCode(@PathVariable String code); 


@GetMapping("/rest/coupon/check/{code}") 
public String checkExpiredOrNot(@PathVariable String code); 


11>Controller class:-- 

1. ProductController:-- 

package com.app.rest.controller; 

import java.util.List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.http.HttpStatus; 
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import org.springframework.http.ResponseEntity; 

import org.springframework.validation.Errors; 

import org.springframework.web.bind.annotation.DeleteMapping; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.client.CouponRestConsumer; 

import com.app.exception.ProductNotFoundException; 

import com.app.exception.ValidationError; 

import com.app.model.Coupon; 

import com.app.model.Product; 

import com.app.service.ProductService; 

import com.app.validator.ProductValidator; 


@RestController 
@RequestMapping("/rest/product") 
public class ProductController { 


@Autowired 
private ProductService service; 


@Autowired 
private CouponRestConsumer consumer; 


@Autowired 
private ProductValidator validator; 


@PostMapping("/save") 
public ResponseEntity<String> saveProduct(@RequestBody Product 
product,Errors errors) 


{ 


validator.validate(product, errors); 


if(lerrors.hasErrors()) 


{ 


String res= consumer.checkExpiredOrNot (product.getCoupon().getCouponCode()); 


System.out.printin(res); 
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Coupon c = consumer.getCouponByCode(product.getCoupon().getCouponCode()); 
System.out.println(c); 

if(c==null) 

{ 
return new ResponseEntity<String>("Coupon Not Found",HttpStatus.OK); 

} 

else if(res.equals("Expired")) 

{ 


return new ResponseEntity<String>("Coupon has been expired !",HttpStatus.OK); 


} else ( 
Double dis = c.getCouponDisc(); 
if(product.getCoupon().getApplied()) // if.coupon applied 
{ 
dis=0.0; 
} 


Double cost = product.getProdCost(); System:out. println(cost+","+dis); 
product.setFinalCost(service.calculateDiscount(cost, dis)); 
service.saveProduct(product); 

return new ResponseEntity<String>("Product has been added successfully", 

HttpStatus.OK); 

} 
selse I 
throw new. ValidationError("Please Provide Valid Details"); 
} 
} 


@GetMapping("/apply") 
public ResponseEntity<Double> applyCoupon(Double cost,Double disc) 
{ 
return new ResponseEntity<Double>(service.calculateDiscount(cost, 
disc), HttpStatus.OK); 
} 


@GetMapping("/getOne/{id}") 
//@HystrixCommand(fallbackMethod = "getProductException") 
public ResponseEntity<Product> getOneProduct(@PathVariable Integer id) 
{ 
Product p = service.getProductByld(id);System.out.println(p); 
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if(p!=null) 
{ 
return new ResponseEntity<Product>(p,HttpStatus.OK); 
} else { 
throw new ProductNotFoundException("No Product Found"); 
} 
} 


// fallback method 
public ResponseEntity<Product> getProductException(Integer.id) 
{ 
throw new ProductNotFoundException("No Product Found"); 


} 


@GetMapping("/all") 
public List<Product> getAllProducts() 
{ 

return service.getAllProducts(); 


} 


@PostMapping("/update") 
public ResponseEntity<String> updateProduct(@RequestBody Product 
product, Errors errors) 
{ 
if(service.isExist(product.getProdld())) 
{ 


Validator.validate(product, errors); 


if(lerrors.hasErrors()) 
{ 
service.saveProduct(product); 
return new ResponseEntity<String>("Product has been 
updated successfully" HttpStatus.OK); 
) else 1 
throw new ValidationError("Please Provide Valid Details"); 
} 
} else { 
throw new ProductNotFoundException("No Product Found"); 


} 
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(9 DeleteMapping("/delete/(id]") 
public ResponseEntity<String> deleteProduct(@PathVariable Integer id) 
{ 


if(service.isExist(id)) { 
service.deleteProductByld(id); 


return new ResponseEntity<String>("Product Deleted Successfully" HttpStatus:OK); 
} else { 
throw new ProductNotFoundException("No ProductFound"); 


} 


12>Config class:-- 

1. Config class:-- 

package com.app.config; 

import org.springframework.context.annotation. Bean; 

import org.springframework.context.annotation:Configuration; 
import com.hazelcast.config.Config; 

import com.hazelcast.config.EvictionPolicy; 

import com.hazelcast.config.MapConfig; 

import com.hazelcast.config.MaxSizeConfig; 

import com.hazelcast.config.MaxSizeConfig.MaxSizePolicy; 


(Q Configuration 
public class CacheConfig { 


@Bean 
public Config chacheConfig() 
{ 
return new Config() //for creating cache 
.setinstanceName("hazelcast-cahe") // setting cache name 
.addMapConfig( // Setting MapConfig module 
new MapConfig() 
.setName("product-cache") ` // MapConfig Name 
.setTimeToLiveSeconds(2000) // max time for object to present in 
memory if no activity done 
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.setMaxSizeConfig(new MaxSizeConfig(200,MaxSizePolicy.FREE HEAD SIZE)) 


// size of objects in MapConfig 
.setEvictionPolicy(EvictionPolicy.LRU) 
) 


) 
2. Swagger Confg:-- 
package com.app.config; 
import static springfox.documentation.builders.PathSelectors.regex; 
import static springfox.documentation.builders.RequestHandlerSelectors.basePackage 
import org.springframework.context.annotation.Bean; 
import org.springframework.context.annotation.Configuration; 
import springfox.documentation.builders.ApilnfoBuilder; 
import springfox.documentation.service.Apilnfo; 
import springfox.documentation.service.Contact; 
import springfox.documentation.spi.DocumentationType; 
import springfox.documentation.spring.web.plugins.Docket; 
import springfox.documentation.swagger2.annotations.EnableSwagger2; 


(Q Configuration 
@EnableSwagger2 
public class SwaggerConfig { 


@Bean 
public Docket configSwagger() 
{ 
return new Docket(DocumentationType.SWAGGER_2) 


.select() 

.apis(basePackage(" com.app.rest.controller")) 
.paths(regex("/rest.*")) 

.build() 


// optional 
.apilnfo(apilnfo()); 
} 
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// it is optional only to provide additional details 
private Apilnfo apilnfo() 


{ 
return new ApilnfoBuilder() // using builder factory ApilnfoBuilder that 


will make easy to construct object and return Apilnfo 
.title("My Project Swagger") 
.description("this is swagger implementation for rest") 
.contact(new Contact("saurabh vaish","http://www.github.com/saurabh-vaish", 
"saurabh.vaish1993@gmail.com")) 
.license("Apache 2.0") 
license Url("http://www.apache.org/licenses/LIGENSE-2.0.html") 
.version("1.0") 
.build(); 


Execution Order:-- 
1.>Eureka Server 
2.»Config Server 
3.»Zuul Server 
4.»CouponProvider Application Starter class 
5.»ProductProvider Application Starter class 


OUTPUT SCREEN STEP BY STEP:-- 


15Eureka Server (type http://localhost:8761 in browser to see Eureka Dashboard):-- 
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A D 
© spring HOME LAST 1000 SINCE STARTUP 


System Status 


Environment test Current time 2019-10-09T09:47:37 +0530 


Data center default Uptime 00:14 


Lease expiration enabled false 


Renews threshold 10 


Renews (last min) 10 


EMERGENCY! EUREKA MAY BE INCORRECTLY CLAIMING INSTANCES ARE UP WHEN THEY'RE NOT. RENEWALS ARE LESSER THAN THRESHOLD AND HENCE THE INSTANCES ARE NOT 
BEING EXPIRED JUST TO BE SAFE. 


DS Replicas 


Instances currently registered with Eureka 

Application AMis Availability Zones — Status 

COUPON-APP n/a(3 (3) UP (3) - COUPON-APP:491a5005cc0940| 255ed38f1460f5 , COUPON-APP:2393382b19193a749dd4c15aff1 , COUPON-APP 
PRODUCT-APP  n/a(1) (1) UP (1) - PRODUCT-APP:elfae67f1bbdc1517dd85b25a2b0ef7e 


ZUUL PROXY — n/a(1) (1) UP (1) - localhost ZUUL. PROXY-7777 


2>CouponProvider Application Swagger SCREEN: 


(D localhost:5432/swagger-ui.html#/ alee 


Inline Courses - A... Å Online Tests - Onlin.. utorials - Javatpoint ` Wéi Youth4work: Assess... festpot.com | Free.. (3) Facebook jello Python! 
Online C - Online Tests - Onl Tutorials - Javatpoint th4work: A Testpot. Fi 3) Faceb Hello Python! 


t} Swagger Explore 


My Project Swagger 
This is swagger implementation for rest 


Created by Saurabh vaish 
See more at www.github.com/saurabh-vaish 


Contact the developer 
Apache 2.0 


coupon-controller : Coupon Controller Show/Hide | List Operations ^ Expand Operations 


Caga /rest/coupon/all getAllCoupons 
/rest/coupon/check/{code} checkExpiredOrNot 
/rest/coupon/delete/{id} deleteCoupon 
/rest/coupon/getByCode/{code} getCouponByCode 
/rest/coupon/getOne/{id} getOneCoupon 
/rest/coupon/save saveCoupon 


Irest/coupon/update updateCoupon 


1. Swagger screen for Save Operation for CouponProvider Application:-- 
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Irest/coupon/save 


Response Class (Status 200) 
string 


Response Content Type "rr 
Parameters 


Parameter Value Description 


coupon 1 coupon 
"couponCode": "INDAUG15", 
"couponDisc": 30, 
"couponId": 111, 
"expDate": "2019-10-05T18:59:24.7637" 


} 


Parameter content type: application/json ¥ 


Response Messages 
HTTP Status Code Reason Response Model 


Created 
Unauthorized 
Forbidden 
Not Found 


Try it out! Hide Response 


Parameter 
Type 


body 


saveCoupon 


Data Type 
Example Value 


{ 

"couponCode": "string", 

"couponDisc": e, 

"couponid": e, 

"expDate": "2019-09-27T18:59:24.7632" 
) 


Headers 


2. Swagger screen for update Operation for CouponProvider Application:-- 


Irest/coupon/update 


Response Class (Status 200) 
string 


Response Content Type */* v 


Parameters 
Parameter Value Description 
coupon 1 coupon 
"couponCode": "INDAUG15", 
"couponDisc": 20, 


"couponId": 111, 
"expDate": "2019-09-30T18:01:22.6877" 


Parameter content type: | application/json Y 


Response Messages 
HTTP Status Code Reason Response Model 


201 Created 

401 Unauthorized 
403 Forbidden 
404 Not Found 


Try it out! | Hide Response 
BEN 


Parameter 
Type 


body 


updateCoupon 


Data Type 


Example Value 


t 
"couponCode": "string", 
"couponDisc": 8, 
"couponlid": 6, 
"2019-09-27T18:59:24.7892" 


Headers 
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3. Swagger screen for delete Operation for CouponProvider Application:-- 


SEO /rest/coupon/delete/fid) deleteCoupon 
Response Class (Status 200) 
string 


Response Content Type "ry 


Parameters 
Parameter Description Parameter Type Data Type 
id id path integer 
Enter couponid which 


Response Messages you want to delete 
HTTP Status Code Reason Response Model 


204 No Content 


Headers 


401 Unauthorized 
403 Forbidden 


Try it out! Hide Response 


4. POSTMAN screen for GETALL Operation for CouponProvider Application:-- 


iin 


"couponid": 122, 
"couponCode": "INDAUG15", 
"couponDisc": 15 
"expDate": "2019-09-28" 


"couponid": 111, 
"couponCode": "INDAUG15", 
"couponDisc": 30, 
"expDate": "2019-10-06" 


"couponId": 110, 
"couponCode": "INDAUG15", 
"couponDis 

"expDate": " 


5. POSTMAN screen for GetByCode Operation for CouponProvider Application:-- 
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5.1. If code Not available 


GET http://desktop-ch8lpuh:5432/rest/coupon/getByCode/INDAUG15 Params 


Authorization 


Status: 400 Bad Request 


"errorCode": "490", 

"errorDesc": "No Coupon Found ", 
"errorDate": "2019-09-28T107:28:33.424«0000", 
"validationErrors": [] 


5.2. If Code available 
GET http://desktop-ch8lpuh:5432/rest/coupon/getByCode/INDAUG15 


Authorization 


Body 


Pretty 

2 "couponId": 122, 

3 "couponCode": "INDAUG15", 

4 "couponDisc": 15, 

5 "expDate": "2019-09-28" 
h 


6. POSTMAN screen for CHECK CODE VALIDITY Operation for CouponProvider Appl:-- 


6.1. If Code is not expire. 


GET http://desktop-ch8lpuh:5432/rest/coupon/check/INDAUG15 Params Send KA 


Authorization 


Body 


— 
Pretty 


Not Expired 


6.2. If code is expire 
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GET http://desktop-ch8lpuh:5432/rest/coupon/check/INDAUG17 Params Send DÅ 


Authorization 


ody 


— 
Pretty 


1 Expired 


7. Postman screen for getOne by couponld Operation for CouponProvider Appl:-- 


http://desktop-ch8lpuh:5432/rest/coupon/getOne/122 


"couponId": 122, 
"couponCode": "INDAUG15", 
"couponDisc": 15, 
"expDate": "2019-09-28" 


3. ProductService Swagger-Screen Shot:-- 


localhost:9999/swagger-ui.html#/ 
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© localhost:9999/swagger-ui.html#/product45controller a Ý 


4^ Online Courses - A.. — MN Online Tests - Onlin... SØ AT Å Tutorials - Javatpoint @ Youth4work: Assess..  Testpotcom | Free... Ei (3) Facebook © Hello Python! 


t Swagger Explore 


My Project Swagger 


this is swagger implementation for rest 


Created by saurabh vaish 
See more at http://www. github.com/saurabh-vaish 


Contact the developer 
Apache 2.0 


product-controller : Product Controller Show/Hide ` List Operations ^ Expand Operations 


Irest/product/all getAliProducts 
/rest/product/apply applyCoupan 
[13:3 /rest/product/delete/fid) deleteProduct 
(cage /rest/product/getOne/fid) getOneProduct 
rest/product/save saveProduct 
/rest/product/update updateProduct 


[ BASE URL 


1. Postman screen for Save Operation for ProductProvider Application:-- 


i. When Coupon is valid 


localhost:9999/rest/product/save Params 


(9) Body @ e-reque Cookies Code 


form-data x-www-form-urlencoded w GraphQL = JSON (application/json) v 


"coupan": ( 
"coupanCode"; "AUG16" 

n 

"prodCode": "PROD12", 

"prodCost": 1000, 

"prodId": 2 


Body Status: 200 OK Time: 613ms Size: 159 B 


Pretty = Auto v =? 


1 Product has been added successfully 


ii. If Coupon is expired 
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JSON (application/json) 


1-( 
2v "coupon": { 
3 "couponCode": "INDAUG15" 


I» 
"prodCode": "M30", 
"prodCost": 1000, 
"prodId": 50 

I 


Body Time: 1186 ms 


—————— 
Pretty 


1 Coupon has been expired ! 


2. Postman screen for Update by Productld Operation for ProductProvider Appl:-- 


localhost:9999/rest/product/update Params Send v 


Cookies Code 
Qi BEA JSON (application/json) v 


"coupan": { 
"coupanCode": "AUG16" 
4 » 
"prodCode": "PROD12", 
"prodCost": 1600, 
"prodId": 2 


Y 
J 


Status: 200 OK Time: 225ms Size 


Product has been updated successfully 


3. Postman screen for Delete by productld Operation for ProductProvider Appl:-- 


Cookies Code 
DESCRIPTION 


Status: 200 OK Time: 364 ms 


Pretty 


Product Deleted Successfully 


4. Postman screen for getOne by productld Operation for ProductProvider Appl:-- 
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localhost:9999/rest/product/getOne/11 Params 


(7) Cookies Code 
DESCRIPTION 


Status: 400 Bad Reguest Time: 57 ms 


"errorCode": "400", 

"errorDesc": "No Product Found ", 
"errorDate": "2019-08-16T117:50:46.425«0000", 
"validationErrors": [] 


5. Postman screen for geAll record Operation for ProductProvider Appl:-- 


localhost:9999/rest/product/all Params Send wv Save 


DESCRIPTION 


"prodId": 
"prodCode": " 
"prodCost": 100, 
"coupan": 


"prodId": 2, 
"prodCode": " 


"p Cost": 


6. Postman screen for getOne ValidationError ProductProvider Appl:-- 


localhost:9999/rest/product/getOne/1 Params Send bat 


(7) Cookies Code 


DESCRIPTION 


Status: 400 Bad Request 


"errorCode": "490", 
"errorDesc": "No Product Found ", 
"errorDate": "2019-08-16T117:50:46.425«0000", 
"validationErrors": [] 
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***MOCKITO*** 


Spring Boot UnitTesting using JUnit+Mocking:-- 


Mock:-- It is a component which acts like Client to make request. 

-»Behaves as Container. 

-»Supports object creation and Destroy. 

=>Uses Proxy design Pattern. 

-»Supports HTTP calls, No need of using any client (RestTemplate, HttpClient... etc). 


Mocking is implemented using 
1. EasyMock 
2. Mockito 


=>Spring boot uses JUnit 4 + Mockito 2 Integration for UnitTesting of Applications. 
=>Here Mockito supports, 

a. HTTP Request Creation. 

b. Making HTTP Client (GET/POST...). 

c. Execute code using Proxies. 

d. GetResult and store in HTTP.Response objects. 


=>Here JUnit is used for 
a. Writing Test cases with annotations. 
b. Verify Result. using assert methods (Return PASS/FALL). 


Step#1:- Create one Spring Starter Project and define RestController with methods 
and URLs added. 


Step#2:- Define UnitTesting class (Test case) under src/test/java. 

a. Autowire MockMvc (C) Object[acts as Http Client and supports container 
communication]. 

b. Call perform method to make Http Request but construct Request object at same 
time that returns as MockHttpServletRequest (use RequestBuilder static methods 
and call). 
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Ex:- mockMvc.perform(post(" /product/save").header(" Content-Type", 
"application/json").content("(V'prodldV':101,....)")).andReturn(); 


c. Here andReturn() submits HttpRequest above one looks like. 


Http Request 


{"prodid": 101} 


( MockHttpServletReq ) 


d. Both Request and Response objects are $tored in “MvcResult” as, 
a. MockHttpServletRequest 
b. MockHttpServietResponse. 

It looks like 


MvcResult 


Http Request HttpResponse 


{"prodid": 101} 
( MockHttpServletReq ) MockHttpServletResponse 
e. Enable this Mock and Test process using Annotations : 


@RunWith(SpringRunner.class) 
(0WebMvcTest 
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Code:-- RestController:-- 

package com.app.controller; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping(name="/emp") 
public class EmployeeRestController { 


@GetMapping("/data") 
public String getData() { 
return "Hello"; 


Code:- Test class:-- 

package com.app; 

import static org.junit.Assert.assertEquals; 

import static org.springframework.test.web.servlet.request. 
MockMvcRequestBuilders.get; 

import org.junit.Test; 

import org.junit.runner.RunWith; 

import org.springframework.beans.factory.annotation.Autowired; 


import org.springframework.boot.test.autoconfigure.web.servlet. WebMvcTest; 


import org.springframework.boot.test.context.SpringBootTest; 
import org.springframework.mock.web.MockHttpServletResponse; 
import org.springframework.test.context.junit4.SpringRunner; 
import org.springframework.test.web.servlet. MockMvc; 

import org.springframework.test.web.servlet. MvcResult; 


@RunWith(SpringRunner.class) 
@WebMvctTest 

@SpringBootTest 

public class JUnitMockitoApplicationTests { 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 510 


[Raghu Sir] [NareshIT, Hyd] 
(0 Autowired 


private MockMvc mockMvc; 


@Test 

public void testEmpData() throws Exception { 
MvcResult result=mockMvc.perform(get("/emp/data")).andReturn(); 
//MockHttpServletRequest req =result.getRequest(); 
MockHttpServletResponse resp =result.getResponse(); 
assertEquals(" Hi", resp.getContentAsString()); 


) 
=>Right click => Run as => JUnit Test 


Spring Boot with JUnit and Mockito:-- 
##Testing : ReST CURD Application ## 
=>To implement Unit Testing, we need to follow A steps Given below, 


1. Construct Http Request using RequestBuilders. 

2. Execute Http Request using MockMvc 

3. Store Response along with Request in MvcResult. 

4. Use assert API (JUnit) to verify actual details with expected values. 


Step#1:- To construct Request'Object use RequestBuilder and call static method 
(Http Method Type). 


MockMvcRequestBuilders.post(...)....; 


=>It returns HttpServletRequest object. 
MockMvcServletRequestBuilder 


Ex#1 (GET):- 
Request 
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MockHttpServletRequestBuilder request = 
MockMvcRequestBuilders.get ("/emp/findOne/21"); 


Ex#2 (POST):-- 


HttpServletRequest 
POST /emp/save 
Content-Type:application/json 


=>Equal code of above Diagram is 

MockHttpServletRequestBuilder request = MockMvcRequestBuilders 
.post("/emp/save") 
.header(" Content-Type", "application/json") 
//.contentType("application/json*) 


//contentType(MediaType.APPPICATION JSON) 
Content! Hl 


Ex#3 (DELETE):- 
HttpRequest 


-»Equal code 
MockHttpServletRequestBuilder request - 
MockMvcRequestBuilders.delete(" /emp/remove/101"); 
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EX#4 (PUT):- 


HttpRequest 


-»Equal code 

MockHttpServletRequestBuilder request = MockMvcRequestBuilders 
.post("/emp/save") 
.contentType("application/xml") 
.content("<emp>...</emp"); 

Step#2:- Execute Request call using MockMvc. 

MvcResult result = mockMvc.perform(request).andReturn(); 


Step#3:- Get Request/Response Object from Mvc. 


MockHttpServletRequest reg = result.getRequest(); 
MockHttpServletResponse resp = result.getResponse(); 


Project Creation step by Step:-- 
Step#1:- Define one CURD application using one database and RestController. 


Step#2:- Check all operations using POSTMAN Screen. 


Step#3:- Define one test profile for properties or yml. 
-»application-test.properties 


Step#4:- Define one class under src/test/java folder and apply annotations. 
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Step#5:- Apply below annotations over test class. 
@SpringBootTest(webEnvironment=WebEnvironment.MOCK) 
@AutoConfigureMockMvc 
@TestPropertySource("classpath:application-test. properties") 


Step#6:- Use MockMvc dependency (autowire) in Test class. 
Step#7:- Define @Test methods under Test class. 


Step#8:- Run Test class using JUnit Test. 
=>Right click on Project > Run As > JUnit Test. 


LI SpringBootStarterCla Source Alt+Shift+S > 
L3 SpringBootStaticProj Refactor Alt+Shift+T > 
LJ SpringBootWebMvci 

& SpringBootWebMvcJ Qs Import... 


(& src/main/java Close Project 


OR src/main/resourc: Close Unrelated Projects 
v ØB src/test/java Assign Working Sets... 


84 com.app — — —— 
BA JRE System Libran | #2 Å 1 Run on Server Alt+Shift+X, R 


må Maven Dependen 4 Debug As 2 Java Application Alt+Shift+X, J 
B target/generated- Pone Ac | ` ; 
x en Restore from Local History... 4 Maven build Alt+Shift+X, M 
© target Maven 5 Maven build... 

pa] HELP.md Team 6 Maven clean 


E mvnw Compare With 7 Maven generate-sources 
[E] mvnw.cmd 


m i Configure 8 Maven install 
pom.xm 


©) Spring 9 Maven test 
W] Validate Spring Boot App Alt+Shift+X, B 


Properties Alt+Enter Spring Devtools Client 


Run Configurations... 


NOTE:-- 
1>@TestPropertySource:- It is used to load properties/yml file into UnitTest 
2>QAutoConfigureMockMuec:- It Define all Mock Beans related to environment 

(Ex: Datasource, ConnectionPool, Cache...). 
3>@SpringBootTest:- It define beans and injects them based on relations (Objects for: 
RestControllers, Services, Repos...etc). 
4» WebMvcTest:- Works only for @RestControllers without service and other 
dependencies. 
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1. Folder Structure of JUnit + Mockito Testing:-- 


w UnitTesting-Using-JUnitAndMockito [boot] [devtools] 
v @ src/main/java 
v EH com.app 
LD UnitTestUsingJUnitAndMockito.java 
v HB com.app.controller 
[J] EmployeeRestController.java 
v EH com.app.model 
[J] Product.java 
v HB com.app.repo 
[Å ProductRepository.java 
v HB com.app.service 
(Ff IProductService.java 
v BG com.app.service.impl 
[J] ProductServicelmpl.java 
(B src/main/resources 
L static 
(>> templates 
=) application-test.properties 
Æ application.properties 
E src/test/java 
v EH com.app 
[J] UnitTestUsingJUnitAndMockitoTests.java 
mA JRE System Library [JavaSE- 1.8] 
må Maven Dependencies 
B target/generated-sources/annotations 
Ø target/generated-test-sources/test-annotations 


[=] mvnw.cmd 
[mi] pom.xml 


pom.xml:-- 
<?xml version="1.0" encoding="UTF-8"?> 
<project xmlIns-"http://maven.apache.org/POM/4.O0. 0" 
xmlns:xsi-"http://www.w3.org/2001/XMLSchema-instance " 
Xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 
https://maven.apache.org/xsd/maven-4.0.0.xsd'"> 
<modelVersion>4.0.0</modelVersion> 
<parent> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-parent</artifactld> 
<version>2.1.8.RELEASE</version> 
<relativePath /> <!-- lookup parent from repository --> 
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«/parent» 

<groupld>com.app</groupld> 
<artifactld>UnitTesting-Using-JUnitAndMockito</artifactld> 
<version>1.0</version> 
<name>UnitTesting-Using-JUnitAndMockito</name> 
<description>Spring Boot Test Application</description> 


<properties> 
<java.version>1.8</java.version> 
</properties> 


<dependencies> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-data-jpa</artifactld> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-web</artifactld> 

</dependency> 

<dependency> 
«groupld»org.projectlombok«/groupld» 
<artifactld>lombok</artifactld> 
«t» «optional»true«/optional» --> 
<stope>provided</scope> 

</dependency> 

<dependency> 
<groupld>com.oracle</groupld> 
<artifactld>ojdbc6</artifactld> 
<version>11.2.0</version> 

</dependency> 

<!-- <dependency> 
«groupld»org.mockito«/groupld» 
<artifactld>mockito-all</artifactld> 
<scope>test</scope> 

</dependency> --> 
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«dependency» 
«groupld»org.springframework.boot«/groupld» 
<artifactld>spring-boot-devtools</artifactld> 
<scope>runtime</scope> 
<optional>true</optional> 

</dependency> 

<dependency> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-starter-test</artifactld> 
<scope>test</scope> 

</dependency> 

</dependencies> 
<build> 

<plugins> 
<plugin> 

<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 

</plugins> 

</build> 
</project> 


Coding Step by Step:-- 

Step#1: In “application.properties” & “application-test.properties” add bellow code:- 
server.port=2019 

HH DataSource## 
spring.datasource.driver-class-name=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
spring:datasource.username=system 

spring.datasource.password=system 

#Spring Data JPA 

spring.jpa.show-sql=true 

spring.jpa.hibernate.ddl-auto=create 
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.Oracle10gDialect 
spring.jpa.properties.hibernate.format sql=true 

spring.jpa.open-in-view=true 
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Step#2: Model class (Product.class):-- 
package com.app.model; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 
import javax.persistence.ld; 

import javax.persistence. Table; 

import lombok.Data; 


@Entity 

@Data 

@Table 

public class Product { 


@ld 

@GeneratedValue 

private Integer prodld; 
private String prodCode; 
private Double prodCost; 
private String vendorCode; 


Step#3: Repository Interface:-- 

package com.app.repo; 

import org.springframework:data.jpa.repository.JpaRepository; 
import com.app.model.Product; 


public interface ProductRepository extends JpaRepository«Product, Integer» ( } 


Step#4: Service Interface:-- 
package com.app.service; 
import java.util.List; 

import com.app.model.Product; 


public interface IProductService ( 


public Integer saveProduct(Product p); 
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public void deleteProduct(Integer prodld); 


public Product getProductByld(Integer prodld); 
public List<Product> getAllProducts(); 
public boolean isProductExist(Integer id); 


Step#5: Servicelmpl class:-- 

package com.app.service.impl; 

import java.util. List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Service; 

import com.app.model.Product; 

import com.app.repo.ProductRepository; 

import com.app.service.IProductService; 


@Service 
public class ProductServicelmpl implements IProductService( 


@Autowired 
private ProductRepository repo; 


public Integer saveProduct(Product p) { 
p=repo.save(p); 
Integer prodid=p.getProdld(); 
return prodid; 


public void deleteProduct(Integer prodld) { 
repo.deleteByld(prodld); 


public Product getProductByld(Integer prodld) I 
Optional«Product» p=repo.findByld(prodld); 
if(p.isPresent()) ( 

return p.get(); 
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else I 
return new Product(); 


} 

public List<Product> getAllProducts() { 
List<Product> prods=repo.findAll(); 
return prods; 

} 

@Override 

public boolean isProductExist(Integer id) { 
return repo.existsByld(id); 


} 

Step#6: RestController:-- 

package com.app.controller; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.DeleteMapping; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web:bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework:web.bind.annotation.PutMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.model.Product; 

import com.app.service.IProductService; 


@RestController 
@RequestMapping("/product") 
public class EmployeeRestController { 


@Autowired 
private IProductService service; 
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//1. Post Method 
@PostMapping("/register") 
public ResponseEntity<?> saveProduct(@RequestBody Product product) { 
ResponseEntity<?> response=null; 
try { 
Integer stdld=service.saveProduct(product); 
response = new ResponseEntity<String>(stdid+"-Inserted", HttpStatus.OK); 
} catch (Exception e) { 
e.printStackTrace(); 
response = new responseEntity<>(HttpStatus.INTERNAL SERVER. ERROR); 
} 


return response; 
} 
//2. Get Method 
@GetMapping("/get/{id}") 
public ResponseEntity<?> showOneProducts(@PathVariable Integer id) { 
ResponseEntity<?> response=null; 
boolean exist=service.isProductExist(id); 
if(exist) { 
Product s=service.getProductByld(id); 
response=new ResponseEntity<Product>(s, HttpStatus.OK); 
} else { 
response=new ResponseEntity<>(HttpStatus.NO CONTENT); 
} 


return response; 


//3. Get Method for all data 

@GetMapping("/all") 

public ResponseEntity<?> showAllProducts() { 
ResponseEntity<?> response=null; 
List<Product> Products=service.getAllProducts(); 
if(Products!=null && IProducts.isEmpty()) { 

response=new Response Entity<List<Product>>(Products, HttpStatus.OK); 
} else { 

response=new ResponseEntity<>(HttpStatus.NO CONTENT); 
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} 


return response; 


//4. Delete Method 
(9 DeleteMapping("/delete/(id]") 
public ResponseEntity<?> deleteProduct(@PathVariable Integer id) { 
ResponseEntity«?» response=null; 
boolean exist=service.isProductExist(id); 
if(exist) ( 
service.deleteProduct(id); 
response=new ResponseEntity<String>(id+"-Removed", HttpStatus.OK); 
} else ( 
response=new ResponseEntity<String>("Product NOT FOUND", 
HttpStatus.BAD REQUEST); 
} 


return response; 


//5. Edit method 

@PutMapping("/edit") 

public ResponseEntity<?> editProduct(@RequestBody Product product) { 
ResponseEntity<?> response=null; 
Integer id=product.getProdld(); 
boolean exist=service.isProductExist(id); 
if(exist) { 

service.saveProduct(product); 

response = new ResponseEntity<String>(id+"-Updated", HttpStatus.OK); 

else I 
response = new ResponseEntity<String>("Product NOT FOUND", 
HttpStatus.BAD REQUEST); 

) 


return response; 
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Step#7:JunitAndMockitoTests class:-- 


package com.app; 

import static org.junit.Assert.assertEquals; 

import static org.junit.Assert.assertNotNull; 

import static org.springframework.test.web.servlet.request. 
MockMvcRequestBuilders.delete; 

import static org.springframework.test.web.servlet.request. 
MockMvcRequestBuilders.get; 

import static org.springframework.test.web.servlet.request. 
MockMvcRequestBuilders.post; 

import static org.springframework.test.web.servlet.request. 
MockMvcRequestBuilders.put; 


import org.junit.Test; 

import org.junit.runner.RunWith; 

import org.springframework.beans.factory:annotation.Autowired; 
import org.springframework.boot.test.autoconfigure.web.servlet. 
AutoConfigureMockMvc; 

import org.springframework.boot.test.context.SpringBootTest; 
import org.springframework.http.HttpStatus; 

import org.springframework.http.MediaType; 

import org.springframework.mock.web.MockHttpServletResponse; 
import org.springframework.test.context.TestPropertySource; 
import org.springframework.test.context.junit4.SpringRunner; 
import org.springframework.test.web.servlet. MockMvc; 

import org.springframework.test.web.servlet. MvcResult; 


@RunWith(SpringRunner.class) 

//@WebMwcTest 

@SpringBootTest(webEnvironment= SpringBootTest.WebEnvironment.MOCK) 
@AutoConfigureMockMvc 

@TestPropertySource(locations = "classpath:application-test. properties") 
public class UnitTestUsingJUnitAndMockitoTests { 


@Autowired 
private MockMvc mockMvc; 
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//1. Post Method case 
@Test 
public void testProductSave() throws Exception { 
MvcResult result = mockMvc.perform(post("/product/register") 
.contentType(MediaType.APPLICATION JSON) 
.content("{\"prodCode\":\"ABCD\",\"prodCost\":88.55,\"vendorCode\": \"V11\"}")) 
.andReturn(); 
MockHttpServletResponse resp = result.getResponse(); 
assertEquals(HttpStatus.OK.value(), resp.getStatus()); 
System.out.println(resp.getContentAsString()); 
assertNotNull(resp.getContentAsString()); 


//3. Put Method Test Case 
@Test 
public void testProductPut()throws Exception { 

MvcResult result=>mockMvc:perform(put("/product/edit") 
.contentType(MediaType.APPLICATION JSON) 
.content("{\"prodid\":1)\"prodCode\":\"ABCDE\",\" 

prodCost\":38.55,\WivendorCode\": \"V14\"}")).andReturn(); 
MockHttpServletResponse resp=result.getResponse(); 
assertEquals(HttpStatus.OK.value(), resp.getStatus()); 
System.out.println(resp.getContentAsString()); 
assertNotNull(resp.getContentAsString()); 


) 


//2. Get Method-fest Case 
(ØTest 
public void testProductGet() throws Exception I 
MvcResult result = mockMvc.perform(get("/product/get/4")).andReturn(); 
MockHttpServletResponse resp=result.getResponse(); 
assertEquals(HttpStatus.OK.value(), resp.getStatus()); 
assertNotNull(resp.getContentAsString()); 
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//4. Delete Method Test Case 


@Test 
public void testProductDelete()throws Exception { 

MvcResult result=mockMvc.perform(delete("/product/delete/5")).andReturn(); 
MockHttpServletResponse resp=result.getResponse(); 
assertEquals(HttpStatus.OK.value(), resp.getStatus()); 
System.out.println(resp.getContentAsString()); 
assertNotNull(resp.getContentAsString()); 


) 
1>Output SCRENN Short of JUnit:-- 
File Edit Source Refactor Navigate Search Project Run Window Help 
a-d WR" ES + O-Q- 
I$ Package Explorer du JUnit 23 > 


n” à] BE| €, 


Finished after 28.935 seconds 


5 


Runs: 4/4 B Errors: 0 Failures: 0 


v Fit] com.app.UnitTestUsingJUnitAndMockitoTests [Runner: JUni 
d] testProductDelete (1.173 s) 
d] testProductGet (0.192 s) 
d] testProductPut (0.136 s) 
dx] testProductSave (0.047 s) 


2>Output Screen for all test cases. 


File Edit Source Refactor Navigate Search Project Run Window 
ip DINO: Hr O- Q@~ 
$ Package Explorer gu JUnit 23 Se 


4 ef 4l BB| €& f m E - v 


Finished after 26.541 seconds 


Be 


Runs: 4/4 B Errors: 1 B Failures: 2 


v pit] com.app.UnitTestUsingJUnitAndMockitoTests [Runner: JUni 
Test Case Failed «——————— gl testProductDelete (0.848 s) 
BE] testProductGet (0.093 s) 
Error in Code < dl testProductPut (0.204 5) 


Test Case Passed D OO dE] testProductSave (0.109 s) 


NOTE:-- 1>Green Color(testProductSave) indicate Test cases passed. 
2>Blue color(testProductDetele,testProductGet) indicates test cases failed. 
3>Red color(testProductPut) indicate error in test class specific method code. 
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***Gradle*** 


Gradle:-- Gradle is a build tool. It works based on Groovey Language. 

=>It gets Jars related to Project. 

=>It will be connected to parent projects as plugin. 

=>Provides Java Application support. 

=>Connected to multiple server for jars fetching Ex:- Jcenter, mavenCentral etc. 
=>Supports compile our file. 

=>Creates .jar/.war file. 


=>** Maven is XML based Build tool where Gradle is Language Script. 
-»Both are used for same purpose, Gradle is faster a bit compared to Maven. 


=>**Gradle is a task based Scripting. It means, for every work/setup we need to write 
one task. These are pre defined in Gradle. 


Format looks like: 


task ( 
/ [details 


repositories { 
dependencies { 


Gradle'setup.in STS 4:-- 
=> File -> New -> Other -> 
=>Search using Gradle -> 
=>Enter Project Name -> 
=>Next/Finish. 
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1. Screen shot step by step to create Gradle Project:- 
Step#1:- Click on File > New > Other 


Spring Boot by Raghu Sir - Spring Tool Suite 4 
File | Ed Source Refactor Navigate Search Project Run Window Help 
HD Java Project 
Open File... Maven Project 
Open Projects from File System... Spring Starter Project 
Import Spring Getting Started Content 


Project... 


Recent Files 


Close Ctrl+W 
Close All Ctrl+Shift+W Package 
Class 


Interface 


Save Ctrl-S 
Save As... 

Save All Ctrl+Shift+S 
Revert 


Enum 
Annotation 
Source Folder 
Java Working Set 
Folder 

File 

Untitled Text File 
JUnit Test Case 


Move... 
Rename... 
Refresh 


Convert Line Delimiters To 


n LZ DREO 5 E 


Print... 


HT 
UI 


Import... 
Export... 


g 


Example... 


Properties Alt+ Enter 


Switch Workspace 

Restart 

Exit — 

[8] Problems 53 @ Javadoc 


Step#2:- Search with Gradle > Select “Gradle Project” and click on Next. 


Z New 


Select a wizard 
Create a new Gradle project. 


Wizards: 
gradle| 
v & Gradle 


Finish 
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Step#3:- Click on Next. 


[odi New Gradle Project 


Welcome 


Learn how to make best use of the Gradle project creation wizard. 


How to experience the best Gradle integration 


Smart project creation 
Give the new project a name and point the wizard to the location where to create the Gradle 
project. Buildship will take care of creating a functional Gradle project and importing it. 


Gradle Wrapper 
You will experience the best Gradle integration if you make use of the Gradle wrapper that was 
automatically configured during the creation of the Gradle project. 


Advanced options 
Unless you have a very specific reason, leave the advanced options at their default values. The 
advanced options can be useful to quickly try different settings and see their impact on the 
creation and import. 


C] Show the welcome page the next time the wizard appears 


Click the Next button to start the wizard and configure the project creation 
and import. 


® <Back 


Step#4:- Provide Project Name and Click on Next/Finish. 


e New Gradle Project 


New Gradle Project 
Specify the name of the Gradle project to create. 


Project nameff SimpleProjectUsingGradle ST H 


Project location 
Use default location 


Location  F:NAll Programs\Spring Boot by Raghu Sir 
Working sets 


[ Add project to working sets 


Click the Finish button to create the project and import it into the 
workspace. Click the Next button to select optional options. 


#2 
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Step#5:- Click on Next. 


[odi New Gradle Project 


Options 
Specify optional options to apply when creating, importing, and interacting with the Gradle project. 


C] Override workspace settings Configure Workspace Settings... 


Gradle distribution 
Gradle wrapper 


Local installation directory 
Remote distribution location 
Specific Gradle version 
Advanced Options 
Gradle user home 


Java home 


Program Arguments 


JVM Arguments 


Offline Mode 

Build Scans 

Automatic Project Synchronization 
Show Console View 


Show Executions View 


Click the Finish button to create the project and import it into the 
workspace. Click the Next button to see a summary of the configuration. 


D =a 
Step#6:- Click on Next: 


e New Gradle Project 
Preview 
Review the configuration before starting the creation and import of the Gradle project. 


Project root directory: 


Gradle user home directory: 
Gradle distribution: 
Gradle version: 


Java home directory: 


Gradle project structure: i 
SampleProjectUsingGradle 


Click the Finish button to create the project and import it into the 
workspace. Click the Back button to adjust the configuration. 


Naresh IT, Hyderabad P: 040-2374 6666,9000994007 /08] Page 529 


[Raghu Sir] [NareshIT, Hyd] 


Step#7:- Click on Finish. 
=>After click on finish Menu final project is created like below. 


v & SimpleProjectUsingGradle 

v Æ src/main/java 

v EH SimpleProjectUsingGradle 
[J] Library.java 

LS. src/main/resources 

v @ src/test/java 
v BG SimpleProjectUsingGradle 

[J] LibraryTest.java 

(98. src/test/resources 
mA JRE System Library [JavaSE- 1.8] 
BA Project and External Dependencies 
& bin 
& gradle 

v (£» src 

(& main 
& test 

e build.gradle 
B gradlew 
[©] gradlew.bat 
e settings.gradle 


NOTE:--***|f Gradle option is not available then goto Eclipse Market place and 
download "Buildship Gradle Integration". 


Step#1:- Goto Eclipse/STS help Menu and click on “Eclipse Marketplace". 


& Spring Boot by Raghu Sir - Spring Tool Suite 4 
: e S z : uum B 41 
File Edit Source Refactor Navigate Search Project Run Window H Help 


Mr BER Oi ty Or Gr wy % vid GO HelpContents 


- Xy Search 
g | [8 Package Explorer 23 ken AR A 
' ow Contextual Help 
a LJ InputDataUsingConfigurationProperties4 ^ 
L3 PossibleLocationOfApplicationProperties5 Show Active Keybindings... 
© e RemoteSystemsTempFiles Tips and Tricks... 
^ er Cheat Sheets... 
rvers 
v ZZ SimpleProjectUsingGradle Eclipse User Std Open the Eclipse Marketplace wizard 
v (9 src/main/java Check for Updates 
v #8 e KSE EE #2 
ibrary.java 
(9&. src/main/resources 


v @ src/test/java About Spring Tool Suite 4 
v HH SimpleProjectUsingGradle 
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Step#2:- Search with "Buildship Gradle" and click on Install, After install restart the 


System. 


É Eclipse Marketplace 


Eclipse Marketplace 


Select solutions to install. Press Install Now to proceed with installation. 
Press the "more info" link to learn more about a solution. 


Search | Recent | Popular | Favorites | Installed Q Research@Eclipse 


Find: fbuildship gradle #1 a All Markets ~ All Categories 


Buildship Gradle Integration 3.0 


fileExtension gradle 


Extend your Eclipse IDE to support building software using Gradle. This solution is provided by 
the Eclipse Foundation. more info 
by Eclipse Buildship Project, EPL 


ech Installs: 433K (3,355 last month) 


Marketplaces 
ES 
Sc ep 


CS" 


#2 


=>Project is created using folder src/main/java, src/test/java ... etc. 
=>build.gradle is a file which contains all task details. Those are executed by gradlew 


(or gradlew. bat). 


task: dependencies:-- This task'is.used to provide Jars related to project using one 


scope. 


Dependency contains:-- 
Scope 

Group 

Name 

Version 


Ex:-- 

compile 

group :'org.springframework”, 
name :'spring-context', 
version : ‘5.1.8.RELEASE’ 


=>We can also write in shot format as 
scope 'group:name:version' 


Ex:-- testCompile ‘junit:junit:4.10’ 
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** Refresh Project (To get updated External dependencies contain(jar)) 
-»Right click on Project » Gradle » Refresh Gradle Project 


Screen Short:-- 
12 RemoteSysterr Show In Alt+Shift+W > 


& SampleProject #1 Show in Local Terminal > 


Copy Ctrl+C 
Copy Qualified Name 
v  SimplePi (1$ Paste Ctrl+V 
D) Librar 34 Delete Delete 
LR src/main/re 
v & src/test/javi Build Path > 
v H SimplePi Source Alt-Shift-S > 
T Librar Refactor Alt+Shift+T > 
E src/test/resi 
E) JRE System Òg Import... 
BÓ Projectand ¿5 Export... 
& bin 
& gradle P Refresh 
& src Close Project 
© main Close Unrelated Projects 
& test 
ee build.gradle 
B gradew ` (9 Bun Ae 
= EEE dr Debug As 
SENGA profile As > 
LI SpringBootBar #2 


BI SorinaBootBat Restore from Local History... 
< = 


(9 Boot Dashboard : Team 
EI Compare With 


Assign Working Sets... 


æ Grade Tasks 


Configure 


Type tags, projects, o 
[pe tags, pro V Validate 


Scopes in Gradle:-- 
a. compile 
b. testCompile 
c. providedCompile 
d. runtime 
e. api //same like system in maven 


a. compile:-- Jar will be available from Application compile time onwards. 

b. testCompile:- Jar used at UnitTesting 

c. providedCompile:- Jar given by 3'? party (server, f/w containers...). 

d. runtime:- Jar used/loaded at runtime 

e. api:- Jar used by Application API & documentation (loaded from system with high 
priority) 
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2. Configuring Gradle:-- You need to add the configuration for your application to 
become "WEB Application". And can be run directly on Eclipse * Tomcat Plugin. 


apply plugin: 'java' 
apply plugin: 'war' 
apply plugin: 'com.bmuschko.tomcat' 


apply plugin: 'eclipse-wtp' 


repositories ( 
jcenter() 


) 


sourceCompatibility = 1.8 
targetCompatibility = 1.8 


dependencies ( 
compile 'com.google.guava:guava:23.0° 
testCompile 'junit:junit:4.12' 
providedCompile "javax.servlet:javax.servleét-api:3.1.0" 


) 


dependencies { 
def tomcatVersion = '8.0.53! 
tomcat "org.apache.tomcatsembed:tomcat-embed-core:S{tomcatVersion}", 
"org.apache.tomcat.embed:tomcat-embed-loggingjuli:S(tomcatVersion]", 
"org.apache.tomcat.embed:tomcat-embed-jasper:S(tomcatVersion]" 


) 


buildscriptd 
repositories 1 
jcenter() 


) 


dependencies ( 
classpath 'com.bmuschko:gradle-tomcat-plugin:2.5' 


) 
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NOTE:-- Each time there is a change in build.gradle you need to update the project, 
using the tool of Gradle. 
=>Right click on Project > Gradle > Refresh Gradle Project 


Run As 

Debug As 

Profile As 

Restore from Local History... 


3. Add Folder To Application:-- 

->In "src/main" folder, you need to create 2 sub folders 

->Those are "resources" and "webapp". 

->src/main/java: This folder has java sources. 

->src/main/resources: This folder can hold property files and other resources 
->src/main/webapp: This folder holds jsp and other web application content. 


Create folder:-- 

=>Right click on Project > build path > Configure Build path > 
->Source > add folder > new folder > 

Enter name ex: src/main/resources -» finish. 


Screen Shot:-- 
Step#1:- Right click on Project > Build Path > Configure Build Path 
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(© InputDataU Show in Local Terminal 
PIN 
Je MyWebapg MyWebApr Copy 


— 
e wë ipn EA Copy Qualified Name 


, DM Paste 
2 src/mair $ Delete 


5 src/test/ , 
& e IT $2. vin Source. 


> mh JRE Syste Source Alt+Shift+S > 49 New Source Folder... 


> m br Ç Refactor Alt+Shift+T > Use as Source Folder 


| & gradle Import... sg Add External Archives... 
v ES src Export... Add Libraries... 


od mp Refresh 


v © weba Close Project 
ini Close Unrelated Projects 


ee build.gr: Assign Working Sets... 

=) gradlew 

gradlew. Q Bun Ae > 
@ settings. Fs Debug As > 


Step#2:- Click on Source Option > Click on “Add Folder”: 


Properties for MyWebApp 


| Java Build Path 
> Resource 


Builders #1 LS Projects mA Libraries 96 Order and Export © Module Dependencies 
Deployment Assembly Source folders on build path: 


em Pal v CR MyWebApp/src/main/java re [AddFolder... — | 


Output folder: MyWebApp/bin/main = 

> Java Code ad > ae (All) e "t Link Source... 

dem Couple 25 Excluded: (None) 

Java Editor ` 2 Native library location: (None) Edit... 
er B Ignore optional compile problems: No 
bine EP Contains test sources: No 
pecs v 2 MyWebApp/src/main/resources 
a ted (3) Output folder: MyWebApp/bin/main 

d HE Included: (All) 
Project References 35” Excluded: (None) 
Wetacining rey 2 Native library location: (None) 
SEN See B Ignore optional compile problems: No 


p EP Contains test sources: No 
Targeted Runtimes 
Task Tags Allow output folders for source folders 
> Validation Default output folder: 


Web Content Settings ` 
WebApp/bin/default B - 
Web Project Settings — cus 


> XDoclet 


Remove 


Apply 


Apply and Close Cancel 


Step#3:- Select folder in which you want to create folder > Click on Create New Folder 
> Enter Folder Name like (resources) > click on Next. 
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e Source Folder Selectior [7 New Source Folder 


Select the source folder: Source Folder 


v COS MyWebApp Add a new source folder relative to 'MyWebApp/src/main/java'. 
[] & .gradle 
O & .settings Folder name: 
CO & bin 
OS gradle resources] 

v [] @ src 
v CG main 


a 
m| > resources 
v CB test 
[a] & java 
[m] & resources 


[16 webapp 


Create New Folder... | #2 


© 


Step#4:- Click on Finish 


æ New Source Folder 


Inclusion and Exclusion Patterns 


Add or remove inclusion and exclusion patterns to source folder 


Inclusion patterns: 


Add... 
Add Multiple... 


Edit... 


Remove 


Exclusion patterns: 


Add... 
Add Multiple... 


Edit... 


Remove 


4. Write Code:-- 
1>Service class, jsp, html etc.. 


5. Execute Gradle Build Task:-- 
=>Open “Gradle Task” view > 
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=>Expend Project > Choose build > 
=>Right click on build > Run Gradle Tasks 


Screen Shot:-- 


[$] Problems @ Javadoc |), Declaration DI Console |  Gradle Tasks "7 | a? Grade Executions 


Name Description 


#2 
- build setup 
v 2 build 
©% assemble Assembles the outputs of this project. 


Z buildi] NA and all projects that depend on it. 
© build! Create Gradle Run Configuration... and all projects it depends on. 
$ classes Assembles Main classes. 
$ clean Deletes the build directory. 
$ jar Assembles a jar archive containing the main classes. 
$ testClasses Assembles test classes. 
E documentation 


25 help 
Gå verification 


NOTE:-- If "Gradle Tasks" and "Gradle Execution" is not showing bellow then 
-»Goto "Window" Menu > Show View > Other...» 

=>Search with Gradle > Select both option > 

=>Click on Open Button. 


Screnn#1:- 
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c Microservices by Raghu sir - Spring Tool Suite 4 
y Rag g 


File Edit Navigate Search Project Run Help 
d Oix |o an New Window OS Zip- Or WA 


. z Editor > 
R Project Explorer 53 ET mm 
= s Appearance > 
> $3 Spring-Boot-Apache-Camel-EIP-Ct tl [devtools ^ 
> t Spring-Boot-Apache-Camel-EIP18 ` ShowView > : Bookmarks 
> i> Spring-Boot-Apache-Camel-Integr Perspective Console Ate Shift+Q, C 
i i> Spong Bovt-Apeche-Camell? [boe T Å Makes 
| yee Spring-Boot-CoupenApp [boot] [di vigation 
mJ e 
> Z Spring-Boot-External-Tomcat-Conf Web Browser 
» &3 spring-boot-GradleApp [boot] [dev : Outline Alt+Shift+Q, O 


> E Spring-Boot-GradleApplication [bo Freen VET 
| Properties 
Search Alt+Shift+Q, S 
Servers 


Snippets 


Navigator 


Screentt2:- 


Z Show View o x 


HI search with Gradle s 


v & Gradle 


æ Gradle Executions 


#3 Click on Open 


6. Configure To Run Application:-- 
Step#1:- Right click on Project > Run As > Run Configuration 
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L3 InputDataU. #1 Show in Local Terminal > brt java.io.PrintWriter; 


|v & MyWebapr |. Copy Ctrl+C rt javax.servlet.ServletException; 
v Æ src/mair D Copy Qualified Name rt javax.servlet.annotation.WebServlet; 
v ER com. rt javax.servlet.http.HttpServlet; 
P Mi [fj Paste Ctrl- V = 
rt javax.servlet.http.HttpServletRequest; 


(99 src/mair 3€ Delete Delete : e 
E sre/test/! rt javax.servlet.http.HttpServletResponse; 


Q8. src/test/ Build Path 
> BA JRE Syste Source Alt+Shift+S > 
> BA Project a Refactor Alt+Shift+T > 

& bin 
. © gradle òg Import... 

& src å Export... 

E main 
Refresh 
Ge test |. ` Bet i figure build 
v © weba Close Project Load projects 
inc Close Unrelated Projects Notify projectsLoaded listeners 
æ build.gre Assign Working Sets... onfigure project : 


B gradlew [TR T WA UPS 


[5] gradlew. H2 på 1 Run on Server Alt+Shift+X, R 
@ settings. $ Debug As [3] 2 Java Application Alt+ Shift+X, J 'MyWebApp' 


OG Possibleloc Profile As Ju 3JUnit Test Alt+Shift+X,T — |MyWebApp' 
wR ' ' 
ES Remotesyst ` Restore from Local History... - MyWebApp 
& SampleProj 83 e 


Z SampleProj Java EE Tools Notify afterEvaluate listeners of : 


> 


æ Gradle | 


Step#2:- Enter > Apply > Run 


E] Run Configurations 


Create, manage, and run configurations 


CeReBxleo || Name: | MyWebApp - .build 


type filter text © Gradle Tasks \_ v Project Settings | A Common | 
Å Apache Tomcat Gradle Tasks: 


Eclipse Application 
H Pini de #1 Enter tomcatRun 


Å Generic Server(External Launch) 
v A Gradle Project 
A MyWebApp - .build Working Directory: 
mc SpringApplicationUsingGradle - .build (3) S{workspace_loc:/MyWebApp} 
Grunt 
Gulp „| | File System... Variables... 
Å DE Preview 
Fi Java Applet 
IT] Java Application 
Ju JUnit 
Jo JUnit Plug-in Test 
Fg. Launch Group 


H2 click 


Filter matched 32 of 81 items 


© 


1. SERVLETS/JSP WEB APPLICATION USING GRADLE:-- 


Folder Structure of Servlet Web App:-- 
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v & MyWebApp 
v Æ src/main/java 
v HB com.app 
DJ) Message.java 
Lë. src/main/resources 
CR src/test/java 
(9&. src/test/resources 
må JRE System Library [JavaSE- 1.8] 
BA Project and External Dependencies 
& bin 
& gradle 
v (£» src 
v & main 
v & webapp 
index.jsp 
2 test 
ee build.gradle 
=) gradlew 
[&] gradlew.bat 
M settings.gradle 


Code:-- 
1. build.gradle:-- 


apply plugin: 'java' 

apply plugin: 'war 

apply plugin: 'com.bmuschko.tomcat' 
apply plugin: 'eclipse-wtp' 


sourceCompatibility = 1.8 
targetCompatibility = 1.8 


repositories ( 
//mavenCentral() 
jcenter() 


dependencies { 

providedCompile 'javax.servlet:javax.servlet-api:3.1.0' 
compile 'org.springframework:spring-webmwvc:5.1.8.RELEASE' 
compile 'com.fasterxml.jackson.core:jackson-databind:2.9.5' 
runtime 'javax.servlet:jstl:1.2' 


def tomcatVersion = '8.0.53' 


tomcat "org.apache.tomcat.embed:tomcat-embed-core:S{tomcatVersion}", 
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"org.apache.tomcat.embed:tomcat-embed-logging-juli:S(tomcatVersion]", 
"org.apache.tomcat.embed:tomcat-embed-jasper:S(tomcatVersion]" 


) 


buildscript { 

repositories { 
//mavenCentral() 
jcenter() 


} 


dependencies { 
classpath 'com.bmuschko:gradle-tomcat-plugin:2.5' 
} 

} 


2. Serviet class (Message.java):-- 

package com.app; 

import java.io.IOException; 

import java.io.PrintWriter; 

import javax.servlet.ServletException; 

import javax.servlet.annotation.WebServlet; 
import javax.servlet.http.HttpServlet; 

import javax.servlet.http.HttpServletRequest; 
import javax.servlet.http.HttpServletResponse; 


@WebServlet("/home") 
public class Message extends HttpServlet I 


private static final long serialVersionUID = -4633811587840173475L; 


@ Override 
protected void doGet(HttpServletRequest req, HttpServletResponse resp) 
throws ServletException, IOException { 


PrintWriter out=resp.getWriter(); 
out.printin("Hello App"); 
} 
} 
3. index.jsp:-- 
<%@ page language="java" contentType="text/html; charset=ISO-8859-1" 
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pageEncoding="/SO-8859-1"%> 
<!DOCTYPE html> 

<html> 

<head> 

«meta charset="/SO-8859-1"> 
<title>Insert title here</title> 
</head> 

<body> 

<hi>Welcome to All</h1> 
</body> 

</html> 


Execution flow:-- 
Step#1:- Execute Gradle build task 
=>Open "Gradle Task" view > Expand Project > choose build > Run Gradle Tasks 


d. Problems =g Progress DL Servers 4 Grade Tasks "7 e Grade Executions EJ Console 


Name Description 
v [£2 MyWebApp 
28 build setup 
v & build 
$$ assemble Assembles the outputs of this project. 
5, build Assembles and tests this project. 


% b 9 RunGradleTasks 0000 nbles and tests this project and all projects that depend on it. 
bi Open Gradle Run Configuration... nbles and tests this project and all projects it depends on. 
P! g : 7 


$$ classes nbles main classes. 
% clean Deletes the build directory. 
% jar Assembles a jar archive containing the main classes. 
%, testClasses Assembles test classes. 
$ war Generates a war archive with all the compiled classes, the web-app conte... 
28 documentation 
25 help 
@® ide 
GC verification 
C$, web application 


-»See Success message here 
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[2] Problems Progress 4b Servers 4? Grade Tasks 4 Gradle Executions "7 DI Console 


Operation Duration 


v © Run build 20.763 s 
& Load build 0.063 s 

& Configure build 0.623 s 

& Calculate task graph 1.3355 

v & Runtasks 18.703 s 
& Notify task graph whenReady listeners 0.005 s 

& :compileJava 16.621 s 

Q :processResources 0.024 s 

© :classes 0.012 s 

© "war 1.7555 

& :assemble 0.009 s 

© :compileTestlava 0.0145 

© :processTestResources 0.008 s 

© :testClasses UP-TO-DATE 0.001 s 

@ :test 0.015 s 

& :check UP-TO-DATE 0.001 s 

© :build 0.001 s 

© Build model 'java.lang.Void' for root project ' 0.000 s 


=>See Build success message on console. 


[2] Problems =g Progress Jl. Servers 4? Grade Tasks 4 Grade Executions EJ Console 23 

MyWebApp - .build (1) [Gradle Project] :build in F:\All Programs\Spring Boot by Raghu Si MyWebApp (Oct 8, 2019 3:20:39 PM) 
Working Directory: F:\All Programs\Spring Boot by Raghu Sir\MyWebApp 
Gradle user home: C:\Users\Uday\.gradle 

Gradle Distribution: Gradle wrapper from target build 

Gradle Version: 5.4 

Java Home: C:\Program Files\Java\jdk1.8.0_171 

JVM Arguments: None 

Program Arguments: None 

Build Scans Enabled: fal 

Offline Mode Enabled: fa 

Gradle Tasks: :build 


Task :compileJava 

Task :processResources NO-SOURCE 
Task :classes 

Task :war 

Task :assemble 

Task :compileTestJava NO-SOURCE 
Task :processTestResources NO-SOURCE 
Task :testClasses UP-TO-DATE 
Task :test NO-SOURCE 

Task :check UP-TO-DATE 

Task :build 


WW WW WW VV VV v 


BUILD SUCCESSFUL in 21s 
2 actionable tasks: 2 executed 


STEP#2:- RUN APPLICATION IN TOMCAT 
=> Right click on Project > Run As > enter tomcatRun > Apply and Run 
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2 Run Configurations 


Create, manage, and run configurations 


[i B $e E 3€ | 


Name: | MyWebApp - .build 


type filter text Z Gradle Tasks ` Project Settings [7] Common 
Å Apache Tomcat Gradle Tasks: 


© Eclipse Application 

Å Generic Server 

8 Generic Server(External Launch) 
v (X Gradle Project 


e MyWebApp - build Working Directory: 


æ SpringApplicationUsingGradle - .build (3) 


tomcatRun 


S{workspace_loc:/MyWebApp} 
A Grunt 


Gulp 

Å DEE Preview 

Fi Java Applet 

IT] Java Application 
Ju JUnit 

JG JUnit Plug-in Test 


Æ Launch Group 


Filter matched 32 of 81 items 


7) 
MU 


Workspace... File System... Variables... 


-»Goto Console to See the confirmation on-which port no Application is running 


Z. Problems mg Progress 4f Servers a? Grade Tasks ê Grade Executions EJ Console 23 


Spring-Project-Using-Gradle - .build (1) [Gradle Project] tomcatRun in F:\All Programs\Spring Boot by Raghu Sir\Spring-Project-Using-Gradle (Oct 8, 2019 2:24:23 AM) 
Working Directory: F:MAll Programs\Spring Boot by Raghu Sir\Spring-Project-Using-Gradle 


Gradle user home: C:\Users\Uday\.gradle 
Gradle Distribution: Gradle wrapper from 
Gradle Version: 5.4 


target build 


Java Home: C:\Program Files\Java\jdk1.8.0 171 


JVM Arguments: None 
Program Arguments: None 
Build Scans Enabled: 
Offline Mode Enabled: 
Gradle Tasks: tomcatRun 


> Task :compileJava UP-TO-DATE 

> Task :processResources NO-SOURCE 

> Task :classes UP-TO-DATE 

> Task :tomcatRun 

Started Tomcat Server 

The Server is running at http://localhost 


:8080/Spring-Project-Using-Gradle 


STEPH3:S ENTER URL IN BROWSER ( http://localhost:8080/MyWebApp/home ) 


ocalhost: d e /hor x 
| Ih 8080/MyWebApp/h 


ah 


< C û © localhost8080/MyWebApp/home 


M Gmail G9 YouTube 4A Online Courses - A... å Online Tests - Onlin... 


Hello -App 


2. Spring Application Using Gradle:-- 
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Step#1:- Create one Gradle Project 
Ex:- Spring-Project-Using-Gradle 


Folder Structure of Spring Application using Gradle:-- 
v & Spring-Project-Using-Gradle 
v Æ src/main/java 
v HB com.app.config 
LU AppConfig.java 
v BB com.app.init 
[3] Applnit.java 
v E com.app.rest 
[J] EmployeeController.java 
E src/main/resources 
2 src/test/java 
LR. src/test/resources 
må JRE System Library [JavaSE- 1.8] 
må Project and External Dependencies 
(z» bin 
& gradle 
v (£» src 
v & main 
(& webapp 
& test 
ee build.gradle 
=) gradlew 
(Ss) gradlew.bat 
(X settings.gradle 


Step#2:- open build.gradle file and type below content 


apply plugin;sjava' 

apply plugin: 'war' 

apply pluginn'com.bmuschko.tomcat' 
apply plugin: 'eclipse-wtp' 


sourceCompatibility = 1.8 
targetCompatibility = 1.8 


repositories { 
mavenCentral() 
//jcenter() 

} 


dependencies { 
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providedCompile 'javax.servlet:javax.servlet-api:3.0.1' 
compile 'org.springframework:spring-webmwvc:5.1.8.RELEASE' 
compile 'com.fasterxml.jackson.core:jackson-databind:2.9.5' 
runtime 'javax.servlet:jstl:1.2' 


def tomcatVersion = '8.0.53' 


tomcat "org.apache.tomcat.embed:tomcat-embed-core:S(tomcatVersion)'g 
"org.apache.tomcat.embed:tomcat-embed-logging-juli:S{tomcatVersion}", 
"org.apache.tomcat.embed:tomcat-embed-jasper:S(tomcatVersion]" 


buildscript ( 
repositories { 
mavenCentral() 
//jcenter() 
} 


dependencies { 
classpath 'com.bmuschko:gradle-tomcat-plugin:2.5' 
} 
} 


Step#3:- AppConfig class 

package com.app.config; 

import org.springframeWork.context.annotation.ComponentScan; 

import org.springframework.context.annotation.Configuration; 

import org.springframework.web.servlet.config.annotation.EnableWebMvc; 


@Configuration 
@EnableWebMve 
@ComponentScan("com.app") 
publicxclass AppConfig I 


} 


Step#4:- Applnit class 

package com.app. init; 

import org.springframework.web.servlet.support. 
AbstractAnnotationConfigDispatcherServletlnitializer; 
import com.app.config.AppConfig; 
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public class Applnit extends AbstractAnnotationConfigDispatcherServletlnitializer { 


(9 Override 

protected Class«?»[] getRootConfigClasses() ( 
return null; 

} 

@Override 

protected Class<?>[] getServletConfigClasses() ( 
return new Class[] {AppConfig.class}; 

} 

@Override 

protected String[] getServletMappings() { 
return new String[] {"/*"}; 


} 


Step#5:- Controller class 

package com.app.rest; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 


@RestController 
@RequestMapping("/emp") 
public class EmployeeController { 


@GetMapping("/msg') 
public String show() I 
return "Hello R-APP"; 
) 
) 
Executionflow:-- 
Step#1:- Execute Gradle build task 
Stepst2:- Run application in tomcat 
Step#3:- Enter URL in Browser 


http://localhost:8080/Spring-Project-Using-Gradle/emp/msg 


© localhost:8080/Spring-Project-L x + 


<€ C CT © localhost:308 


m Gmail @ YouTube 4A Online Courses - A... Du Online Tests - Onlin... Geh XP 


Hello R-APP 
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3. Spring Boot Application Using Gradle:-- 

-»|n spring boot Gradle Application two plugins are provided those are 
a. Parent Project plugin 

b. BOM (Bill of Managements) 


Parent : org.springframework.boot 
BOM : io.spring.dependency-management 


=>BOM means all child details and their versions as one project (.pom/.gradle file) 
Spring Boot Application using Gradle:-- 


Folder Structure of Spring Boot Application using Gradle:-- 
v 2 Spring-Boot-GradleApplication [boot] [devtools] 
v LÉI src/main/java 
v få com.app 
[3] SpringBootGradleApplication.java 
v HB com.app.controller 
[J] ProductController.java 
v HB com.app.model 
[J] Product.java 
v Hj com.app.repo 
[Å ProductRepository.java 
v 8 com.app.service 
[Å IProductService.java 
v HB com.app.service.impl 
[J] ProductServicelmpl.java 
v © src/main/resources 
EH templates 
Lo static 
Æ application.properties 
B. src/test/java 
v HB com.app 
DJ) SpringBootGradleApplicationTests.java 
BA JRE System Library [JavaSE-1.8] 
BA Project and External Dependencies 
& bin 
v AC gradle 
v AC wrapper 
15) gradle-wrapper.jar 


4=) gradle-wrapper.properties 
zx src 
æ build.gradle 
=) gradlew 
(2) gradlew.bat 
pa) HELP.md 


(X settings.gradle 
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Coding Steps of CRUD operation using Gradle:-- 
1. build.gradle:-- 
plugins { 
id 'org.springframework.boot' version '2.1.8.RELEASE' 
id 'io.spring.dependency-management' version '1.0.8.RELEASE' 
id 'java' 


group = 'com.app' 

version = '1.0' 
sourceCompatibility = '1.8' 
targetCompatibility = '1.8' 


configurations { 
developmentOnly 
runtimeClasspath { 
extendsFrom developmentOnly 


} 


repositories { 
mavenCentral() 
mavenLocal() 


dependencies { 

implementation ("org.springframework.boot:spring-boot-starter-web', 
'org.springframework.boot:spring-boot-starter-data-jpa', 
'org.projectlombok:lombok') 

compile ("Org.springframework.boot:spring-boot-starter-actuator,, 

'com.oracle:ojdbc6:11.2.0') 
developmentOnly 'org.springframework.boot:spring-boot-devtools' 
testimplementation 'org.springframework.boot:spring-boot-starter-test' 


2. application.properties:-- 

server.port=2019 

##DataSource## 
spring.datasource.driver-class-name=oracle.jdbc.driver.OracleDriver 
spring.datasource.url=jdbc:oracle:thin:@localhost:1521:xe 
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spring.datasource.username=system 
spring.datasource.password=system 
Ip 
spring.jpa.show-sgl-true 
spring.jpa.hibernate.ddl-auto=create 
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.Oracle10gDialect 
spring.jpa.properties.hibernate.format_sql=true 
spring.jpa.open-in-view=true 


3. Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class SpringBootGradleApplication { 


public static void main(String[] args) { 
SpringApplication.run(SpringBootGradleApplication.class, args); 
System.out.println(" Spring Boot Gradle Application...!!"); 


4. Model class:-- 

package com.app.model; 

import javax.persistence.Column; 

import javax.persistence.Entity; 

import javax.persistence.GeneratedValue; 
import javax.persistence.ld; 

import javax.persistence.Table; 

import lombok.Data; 


(OQ Entity 
@Table(name="PRODUCTTAB") 
@Data 

public class Product { 


@ld 
@Column(name="id") 
@GeneratedValue 
private Integer id; 
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@Column(name="code") 
private String prodcutCode; 


@Column(name="name") 
private String productName; 
@Column(name="cost") 
private Double productCost; 


5. Repository Interface:-- 

package com.app.repo; 

import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.stereotype.Repository; 

import com.app.model.Product; 


@Repository 
public interface ProductRepository extends JpaRepository «Product, Integer>{ 


Product getProductByld(Integer id); 


6. Service Interface:-- 

package com.app.service; 
import java.util. List; 

import com.app.model.Product; 


public interface IProductService { 


public Integer saveProduct(Product p); 
public List<Product> getAllProducts(); 
public void-deleteProduct(Integer id); 
public Product getProductByld(Integer id); 
public boolean isProductExist(Integer id); 


7. Servicelmpl class:-- 

package com.app.service.impl; 

import java.util. List; 

import java.util.Optional; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Service; 
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import org.springframework.transaction.annotation.Transactional; 
import com.app.model.Product; 

import com.app.repo.ProductRepository; 

import com.app.service.IProductService; 

@Service 

public class ProductServicelmpl implements IProductService I 


@Autowired 
private ProductRepository repo; 


//1. Save method 
@Transactional 
public Integer saveProduct(Product p) { 
p=repo.save(p); 
Integer prodid=p.getld(); 
return prodid; 


} 


//2. Get all(List) Product details from Database 
@Transactional(readOnly= true) 
public List<Product> getAllProducts() { 
return repo.findAll(); 
} 


//3. Delete Record based on ID 
//@Transactional 
public void deleteProduct(Integer id) { 
repo:deleteByld(id); 
} 


//4. Get Record based on ID 
@ Transactional 
public Product getProductByld(Integer prodid) { 
Optional<Product> p=repo.findByld(prodld); 
if(p.isPresent()) { 
return p.get(); 
else I 
return new Product(); 
} 


} 
//5. Check product available or not 
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@Override 


public boolean isProductExist(Integer id) { 
return repo.existsByld(id); 


} 

8. Controller class:-- 

package com.app.controller; 

import java.util. List; 

import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.http.HttpStatus; 

import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.DeleteMapping; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.PathVariable; 
import org.springframework.web.bind.annotation.PostMapping; 
import org.springframework.web.bind.annotation.RequestBody; 
import org.springframework.web.bind.annotationsRequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import com.app.model.Product; 

import com.app.service.IProductService; 


@RestController 
@RequestMapping("/product") 
public class ProductController { 


@Autowired 
private IProductService service; 


//1. save student data 
@PostMapping("/save") 
public ResponseEntity<String> save(@RequestBody Product product){ 
ResponseEntity<String> resp=null; 


try { 
Integer id=service.saveProduct(product); 
resp = new ResponseEntity<String>("Product '"+id+"' Created", HttpStatus.OK); 
} catch (Exception e) { 
resp = new ResponseEntity<String>(e.getMessage(), 
HttpStatus.INTERNAL SERVER ERROR); 
e.printStackTrace(); 
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return resp; 


) 


//2. get All Records 
@GetMapping("/all") 
public ResponseEntity<?> getAll(){ 
ResponseEntity<?> resp=null; 


List<Product> list=service.getAllProducts(); 


if(list==null | | list.isEmpty()) { 
String message="No Data Found"; 
resp=new ResponseEntity<String>(message,HttpStatus.OK); 
} else { 
resp=new ResponseEntity<List<Product>>(list, HttpStatus.OK); 
} 
return resp; 


} 


//3. delete based on id, if exist 
@DeleteMapping("/delete/{id}") 
public ResponseEntity<String> deleteByld(@PathVariable Integer id) 
{ 
ResponseEntity<String> resp=null; 
//check for exist 
boolean present=service.isProductExist(id); 
if(present) 4 
Mif exist 
service.deleteProduct(id); 
resp=newResponseEntity<String>("Deleted '"+id+"' Successfully",HttpStatus.OK); 


I else I //not exist 
resp=new ResponseEntity<String>("""+id+"' Not Exist",HttpStatus.BAD REQUEST); 


) 


return resp; 


) 


Execution:-- 
=>Right click on Project > Run As > Spring Boot App (Alt+Shift+X, B) 
=>Rest the application using postman 
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1.» http://localhost:2019/product/save 
2.» http://localhost:2019/product/delete/100 
3.» http://localhost:2019/product/all 


***DOCKER*** 


Docker:-- 


Docker is "CONTAINER SYSTEM" which includes all software's a unit to run 
application, On any Platform (Windows, Linux, Mac...). 
-»Docker supports running application on cloud servers also. 
-»Docker supports follow of "CROSS-OS". It means docker behaves a middleware 
between our runtime software and actual'Operating System. 
-»Docker tool is used for Application Deployment (Running Application). 


Before Using Container System:-- 


Windows 
Tomcat Tomcat 


Windows 
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=>CRT = Container Run time. 


Docker Workflow:-- 


Use Docker s/w Docker Hub 


Production 
Server 


Docker Docker 


Working with Docker:-- 


#1:- DOWNLOAD DOCKER TOOLBOX. 
a. Download DockerToolbox:-- https://github.com/docker/toolbox/releases 
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CH Release v19.03.1 -docker/toolbo x + 
€ > CG 0 R GitHub, Inc. [US] | github.com/docker/toolbox/releases/tag/v19.03.1 


M Gmail @ YouTube 4A Online Courses - A... b. Online Tests - Onlin.. @ AT Å Tutorials - Javatpoint [J Youth4work: Assess..  Testpot.com | Free... Ei (3) E 


Oo Why GitHub? Enterprise Explore Marketplace Pricing Sign in 


docker / toolbox Q watch | 185 ` Star | 2150 


<> Code s Pull requests 21 Projects 0 


Stay up to date on releases 


Create your free account today to subscribe to this repository for notifications about 
new releases, and build software alongside 40 million developers on GitHub. 


Sign up for free See pricing for teams and enterprises 


Latest release v1 9.03. 1 #1 Click on 


i guillaumerose released this on Jul 31 - 2 commits to master since this release 


f1269d1 


=>Goto down and Click on DockerToolbox-19.03.1.exe 


Please ensure that your system has all of the latest updates before attempting the installation. In some cases, 
this will require a reboot. If you run into issues creating VMs, you may need to uninstall VirtualBox before re- 
installing the Docker Toolbox. 


The following list of components is included with this Toolbox release. If you have a previously installed version 
of Toolbox, these installers will update the components to these versions. 


Included Components 


docker 19.ø3.1 
docker-machine 9.16.1 
docker-compose 1.24.1 
Kitematic @.17.7 
Boot2Docker ISO 19.@3.1 


VirtualBox 5.2.28 


" Assets 6 


82 Download DockerToolbox-19-03-1.exe 


19 DockerToolbox-19.03.1.pkg 
T) md5sum.txt 

P sha256sum.txt 

E) Source code (zip) 


(2) Source code (tar.gz) 
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@ Download File Info — x 


URL | https://aithub-production-release-asset-2e65be.s3.amazonaws.com/3827 


Category programs v||+ EE 
Save As | C:\Users\Uday Downloads Programs DockerToolbox-19.03. Lex v 
[ Remember this path for "Programs" category 


Description 


#2. INSTALL DOCKERTOOLBOX:-- 
=>Double click on software 
M S) > | New folder 


Home Share View 


^ > New folder vo Search New folder 


^ 


Name Date modified Type Size 


st Quick access 
å DockerToolbox-19.03.1 22-Sep-197:30 PM Application 


@ OneDrive 
Double click on 
software to install 


E This PC 


=>Click on Yes 
=>Click on Next 


å Setup - Docker Toolbox — 


Welcome to the Docker Toolbox 
Setup Wizard 


This will install Docker Toolbox version 19.03. 1 on your 
computer. 

It is recommended that you dose all other applications before 
continuing. 

Click Next to continue, or Cancel to exit Setup. 


Help Docker improve Toolbox. 


=>Click on Next 
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Select Destination Location 
Where should Docker Toolbox be installed? 


I Setup will install Docker Toolbox into the following folder. 


To continue, dick Next. If you would like to select a different folder, dick Browse. 


Atleast 140.2 MB of free disk space is required. 


<a [>] [ zeng 


=>Click on Next 


NareshIT, Hyd 


EJ Setup - Docker Toolbox 


Select Components 
Which components should be installed? 


Select the components you want to install; dear the components you do not want to 
install. Click Next when you are ready to continue. 


Full installation lag 
Docker Client for Windows 55.6 MB 
Docker Machine for Windows 83.3 MB 

Docker Compose for Windows 9.6 MB 
VirtualBox 80.8 MB 

Kitematic for Windows (Alpha) 149.2 MB 

Git for Windows 30.1MB 


Current selection requires at least 409.7 MB of disk space. 


< Back 


=>Click on Next 
å Setup - Docker Toolbox 
Select Additional Tasks 
Which additional tasks should be performed? 
Select the additional tasks you would like Setup to perform while installing Docker 
Toolbox, then dick Next. 


Create a desktop shortcut 

Add docker binaries to PATH 

Upgrade Boot2Docker VM 

Install VirtualBox with NDISS driver [default NDIS6] 


car [er] a 
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=>Click on Install 


EJ Setup - Docker Toolbox 


Ready to Install 
Setup is now ready to begin installing Docker Toolbox on your computer. 


Click Install to continue with the installation, or dick Back if you want to review or 
change any settings. 
Destination location: 

C:\Program Files Docker Toolbox 


Setup type: 
Full installation 


Selected components: 
Docker Client for Windows 
Docker Machine for Windows 
Docker Compose for Windows 
VirtualBox 
Kitematic for Windows (Alpha) 
Git for Windows 


=>Click on Install 


Ez] 


Would you like to install this device software? 


Name: Oracle Corporation Universal Serial Bus ... 
<® Publisher: Microsoft Windows Hardware Compatibility... 


Always trust software from "Microsoft Windows 


Hardware Compatibility...". 


ED You should only install driver software from publishers you trust. How can | decide which device software is safe 
to install? 


=>Click on Finish 


EJ Setup - Docker Toolbox = 


Completing the Docker Toolbox 
Setup Wizard 


Setup has finished installing Docker Toolbox on your computer. 
The application may be launched by selecting the installed 
shortcuts. 

Click Finish to exit Setup. 


View Shortcuts in File Explorer 


=>After installation two Icons are created 
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{11 & Hs! Docker 


| Fie | Home Share View 


| ^ « Roaming > Microsoft > Windows > Start Menu > Programs > Docker vo Search Docker 
| ^ 
Name Date modified Type 
st Quick access 
& Docker Quickstart Terminal 22-Sep-19 7:44 PM Shortcut 


@& OneDrive C) Kitematic (Alpha) 22-Sep-19 7:44PM Shortcut 


#3:- CREATE ACCOUNT IN DOCKER HUB N 


>Goto https://hub.docker.com 
stehonce 


>click on signup up for Docker Hub / Get Started option and 
>enter details > 


. ® 
>verify email N 
>Login here AN 


€ > Œ (y @ hubdockercom x OO oe Q 9 


M Gmail @ YouTube {A Online Courses - A.. Jý Online Tests - Onlin.. @ Y Tutorials -Javatpoint (Mj Youth4work: Assess... f Testpotcom|Free.. [E] (2) Facebook © Hello Python! | Pyth... 


New in Docker Hub: Personal Access Tokens. Learn more » 


ë docker hub Q Searc content (e.g., mysql) Explore Signin Pricing | Get Started 


Build and Ship any 
Application Anywhere 


Docker Hub is the world's easiest way to create, manage, 
and deliver your teams' container applications. 


Sign up for Docker Hub Browse Popular Images 
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i docker 


Docker Identification 


rder to get you started, let us get yi 


Already have an account? Sign In 


udaykumar0023 


SA Im not a robot 


a- Terms 


=>Complete the Registration process after Gmail verification. 


=>Login to Docker hub. 


H4:- CREATE ONE SPRING BOOT APPLICATION:-- 
=>Spring Boot Application with RestController 


FOLDER STRUCTURE OF DOCKER-SPRING-BOOT APPLICATION:-- 
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v a spring-app [boot] [devtools] 
v @ src/main/java 
v få com.app 
[3] DockerSpringBootApplication.java 
v Hä com.app.rest 
[J] EmployeeController.java 
v  src/main/resources 
Å application.properties 
ØP src/test/java 
må JRE System Library [JavaSE-1.8] 
mi Maven Dependencies 
B. target/generated-sources/annotations 
EB target/generated-test-sources/test-annotations 
& src 
v & target 
(>> generated-sources 
(> generated-test-sources 
(>> maven-archiver 
(> maven-status 
& surefire-reports 
15) spring-app-1.0.jar 
=) spring-app-1.0,jar.original 


=) Dockerfile 


=| mvnw 


[E] mvnw.cmd 
[m] pom.xml 


1. Starter class:-- 

package com.app; 

import org.springframework.boot.SpringApplication; 

import org.springframework.boot.autoconfigure.SpringBootApplication; 


@SpringBootApplication 
public class.DockerSpringBootApplication { 
public static void main(String[] args) { 
SpringApplication.run(DockerSpringBootApplication.class, args); 
System.out.println("Heelo Docker Application"); 


) 


2. Controller class:-- 


package com.app.rest; 

import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
@RestController 
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@RequestMapping("/employee") 
public class EmployeeController { 


@GetMapping("/show") 
public String show() I 
return "Hello Docker"; 


3:- Create Jar file 
=>Right click on Project 


=>Run As > Maven Install (It generates jar file under target folder) 
v i» Spring-app [boot] [devtools QD Refresh F5 
OR src/main/java 


(® src/main/resources 
DR src/test/java Close Unrelated Projects 


BA JRE System Library [JavaS Assign Working Sets... 
må Maven Dependencies E 
& src 

© target + Debug As 2 Java Application Alt+Shift+X, J 
Ej HELP.md Profile As 3 JUnit Test Alt+Shift+X, T 
B mvnw Restore from Local History... 4 Maven build Alt+Shift+X, M 
Maven 5 Maven build... 


Team 6 Maven clean 


Close Project 


[=] mvnw.cmd 
Jl pom.xml 


Compare With 7 Maven generate-sources 


e Spring m2 9 Maven test 


Q>How to rename a jar file? 
=>Add a tag «finalName»...«/finalName» in side build properties in pom.xml 
«build» 
«plugins» 
<plugin> 
<groupld>org.springframework.boot</groupld> 
<artifactld>spring-boot-maven-plugin</artifactld> 
</plugin> 
</plugins> 
<finalName>docker-spring-boot</finalName> 
</build> 
=>Whatever name you are providing inside <finalName> tag by that file name a new 
jar file is created inside target folder. If we are not provided this tag by default jar 
name will be artifactld name which is mentioning pom.xml. 
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5. DOCKERFILE:-- Create/Add one Dockerfile under project 
=>Right click on Project => New => file =>Enter file name as “Dockerfile” => finish. 


->Naming convention wise Dockerfile name starts with D capital. 
=> Write bellow details inside Dockerfile. 


FROM openjdk:8 //Java software image 
ADD target/spring-app.jar spring-app.jar 
EXPOSE 8080 

ENTRYPOINT ["java", "-jar", "spring-app"] 


Q>Where to get Software Images. 
=>Go to hub.docker.com website and Sign In 


€ > Œ f @ hub.docker.com 


M Gmail M YouTube 4A Online Courses-A.. JN Online Tests - Onlin.. @ W Tutorials - Javatpoint Youth4work: Assess.. fj Testpotcom | Free.. (3) Facebook 9 Hello Python! | Pyth... 


Introducing Docker Hub's improved tag user experience. Learn more > 


W@W docker hub Q Search for great content (e.g.. mysql) Explore Signin Pricing Get Started 


Build and Ship any 


Application Anywhere 


Docker Hub is the world's easiest way to create, manage. 
and deliver your teams' container applications. 


Sign up for Docker Hub Browse Popular Images 


enjdk; : "Tomcat, Oracle, MySQL ...etc according to your requirement. 
‘hed result to see the details of software i images. 


a a 
KE cnt à ie ee opejdk&type-image or OG e O 9 


M Gmail 8 YouTube 4A Online Courses-A.. Jý Online Tests - Onlin.. @ Y Tutorials - Javatpoint Youth4work: Assess... $$ Testpotcom| Free.. — Md (3) Facebook © Hello Python! | Pyth... 


WW docker Search for great content (e.g., mysq Explore Repositories Organizations Get Help v udaykumar0023 v Gi 


d^ Docker EE @ Docker CE IS) Containers Å Plugins 


Filters 1-4 of 4 results for opejdk. Clear search Most Popular 


Docker Certified O 


[| G Docker Certified wbzxjpzgzt/opejdk " 
Download: 
By wbzxjpzgzt * Updated 8 months ago ownloads 


Images 
2 openjdk 


L] Verified Publisher @ 
Docker Certified And Verified Publisher Content Container "linux 


L] Official Images @ 


Official Images Published By Docker 
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#6:- OPEN DOCKER TERMINAL AND EXECUTE COMMANDS:-- 
=> Double click on “DockerQuickStart” Installed Icon. 


=>Wait for few minutes (First time takes time). 


Ex:- If project is created in STS under 
E:\STS_WSpace\MicroservicesPracticeExample\spring-app 
=>Then goto this specified location by using cd command step by step. 


MINGW64:/e/STS_WSpace/MicroservicePracticeExample/spring-app 


Pry iles/Docke 


WA PL 


spring-app 


docker build -f Dockerfile -t <AnylmageName>. 
=> $ docker build -f Dockerfile--t spring-app . 
=>Here dot(.) indicate current directory, must give one space. 


3dce859bc20dff59d6dbc63b114d9c39001 
Downloaded n d 
8d00769c8a8 
: EXPO: 
in b6e 


pring-app.jar 


", "Ispring-app.jar"] 


er image from Wind no ker host. / s and directories added to build context will have 
heck and rese 


$ docker images 
$ docker image Is 
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d. run image:-- 
docker run -p 9090:8080 spring-app 


=>Here 9090 is docker container port no and 8080 is application port no. 
=> Goto browser and enter URL: 


Example URL: http://192.168.99.100:9090/show 


#7. CREATE REPOSITORY IN DOCKER HUB:-- 
=>Login Docker hub and create one repository [Click on button "Create repository +”] 
Ex:--myrepo > Create 


Step#1:- Click on Repositories 


@ Docker Hub x + 
€ > Œ à hub.docker.com & x B 


E Apps d» Java exercises: Find... G mycricketlive - Goo... 


New in Docker Hub: Personal Access Tokens. Learn more > 


Click on it 


=>Click on "Create Repository +”. 
@ Docker Hub x + 
c Cc @ cloud.docker.com, 


252 Apps das Java exercises: Find G mycricketlive - Goo 


New in Docker Hub: Personal Access Tokens. Learn more > 


Using 0 of 1 private repositories 


à 


No repository found for udaykumar0023. Click Here to create a new one 
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=>Enter the repository name and choose any one visibility like (Public/Private). 


€ Cc & cloud.docker.com/repository/create 


HE Apps ` des Java exercises: Find.. G mycricketlive - Goo... 


New in Docker Hub: Personal Access Tokens. Learn more > 


ør dockerh D Explore Repositories Organizations Get Help ~v udaykumar0023 ~ 3 


Repositories Create Using 0 of 1 private repositories. Get more 


Create Repository Pro tip 


udaykumar0023 ~ #1 Repository name 
docker tag local-image:tagname new-repo:tagname 


docker push new-repo:tagname 
Spring Boot Ap| tion Descriptions 
Make sure to change tagname with your desired image repository 


tag. 


You may push a new image to this repository using the CLI: 


Visibility 


Using 0 of 1 private repositories, Get more #3 Choose any one Public/Private 


Public © Private & 
Public repositories appear in Docker Only you can view private repositories 
Hub search results 


Build Settings (optional) 


Autobuild triggers a new build with every git push to your source code repository. Learn More. 


Please re-link a GitHub or Bitbucket account 


4 We've updated how Docker Hub connects to GitHub and Bitbucket. You'll need to re-link a 
GitHub or Bitbucket account to create new automated builds. Learn More 


©) G 
Disconnected Disconnected 


#4 


=| 


=>Final Screen of Repository. 


WW docker Explore Repositories Organizations GetHelp Y udaykumar0023 v 3 


udaykumar0023 / myrepo Using 0 of 1 private repositories. Get more 


General Tags Builds Timeline Collaborators — Webhooks Settings 


8 udaykuma r0023 Docker commands 


Spring Boot Application 7 #1 Repository is created To push å new tag to this repository, 


© Last pushed: never docker push udaykumaree23/m po: tagname 


#2 Command to push the Image to docker reporitory 


Tags 


This repository is empty. When it's not empty, you'll see a list of the most recent tags here. 


Full Description 4 


Repository description is empty. Click here to edit. 
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docker login 


UserName : docker account username (udaykumar0023) 
password: docker password (Uday123) 


.docker.com to create one. 


Login Succeeded 


=>Come to docker terminal and create one tag between docker and hub-repository 
=>Format to create tag name is 


=>docker tag local-image:tagname reponame:tagname 
=>docker tag <imageName> <username>/<repoName>:<tagname> 


docker tag spring-app udaykumar0023/myrepo:latest 


aPracticeExample/ 
: latest 


ervicePracticeExample/spring 
test8 


rvicePracticeExample/sprir 
$ docker images 
REPOSITORY A MAGE ID CREATED 
8421087771/myrepo latest € a059df7 7 hours 
myrepo latest € a059df7 7 hours 
myrepo latest5 643d8a059df7 
spring-app latest 643d8a059df7 
d latest 643d8a059df7 
latest8 643d8a059df7 
8 e8d00769c8a8 


Syntax:- docker push <username></repoName>:tagname 


-»docker push udaykumar0023/myrepo:latest 
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=>Goto docker hub and refresh to see the latest update:-- 


@ Docker Hub x + 


c Q (0 & cloud.docker.com/repository/doc da a n x» 090 H 
M Gmail @ YouTube 4A Online Courses A. A s - Onlin... Tutorials - Javatpoint WW Youth4work: Assess ü Testpot.com | Free... E 3) Facebook Hello Python! | Pyth. 


New in Docker Hub: Personal Access Tokens. Learn more > 


udaykumar0023 Using 1 of 1 private repositories 


udaykumar0023 / myrepo Docker commands 


Spring Boot Application To push a new tag to this repository 


Last pushed: 2 minutes ago docker push udaykumar0023/myrepo:tagname 


ND  & cloud.docker.com k kuma * 


YouTube 4A Online Courses - A.. N Online Tests - Onlin.. @ y Tutorials - Javatpoint MJ Youth4work: Assess. B 9» Free.. Ei (3) Facebook Hello Python! | Pyth. 


New in Docker Hub: Personal Access Tokens. Learn more > 


udaykumar0 / myrepo Using 1 of 1 private repositories. 


Builds Timeline 


Showing 1-2 of 2 Tags 


new 2 
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#13:- LINK DOCKER HUB WITH GITHUB/BIGBUKET ETC... 


û @ cloud.docker.com/re t jocker/u 


02 epo xoga 
YouTube 4A Online Courses-A.. M Online Tests - Onlin. @ V Tutorials - Javatpoint Youth4work: B Testpotcom | Free. FE] (3) Facebook 9 Hello Python! | Pyth 


New in Docker Hub: Personal Access Tokens. Learn more > 


br docker hub 


Explore Repositories Organizations Get Help v udaykumar0023 ~v 3 


ositories nyrepo Builds Using 1 of 1 private repositories. Get more 


General ags Builds Timeline Collaborators Webhooks Settings 


Configure Automated Builds 


Build Activity 


Overview of your build activity of the last 3 builds Queue Bl Success mi Failed Canceled 


Automated Builds 
Autobuild triggers a new build with every git push to your source code repository. Learn More. 


CH udaykumar40692/hello-world | Use Docker Hub's infrastructure | Autotests 


ternal Pull Requests 


Source 


master 


Recent Builds 


o Build in 'master' (8419bf95) 


Q Build in master (8419bf95) 


o Github Ping 


#14:- PULL THE IMAGE FROM DOCKER HUB:-- 


Syntax:-- docker pull «username»/myrepo 
docker pull udaykumar0023/myrepo 


NOTE:- Press ctrl+c to shutdown the docker container. 
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MICROSERVICES END 


email : javabyraghu gmail.com 


FB Group : https://www.facebook.com/groups/thejavatemple/ 
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